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Redesigned Indicating Pyrometer C 


Constant Level Oil Control for Machine Bearir 
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New Combination Projector 
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TAG Industrial 


Thermometers 
with NEW Snap Case-Front 


and other Improvements 





NAP... the case-front of 

the NEW TAG Industrial 
Thermometer is off. No 
screws to bother with when 
removing the glass to clean 
it. Snap... it’sonagain... 
securely. The front can’t 
fall as it is held firmly by a 
tongue and groove at the top. 





SUPERIOR STRUCTURAI 
FEATURES 
1 TAG - Hespe glass 
* 


easy to read. 


Connecting piece 
> locked to case by spe- 
cially designed split spring 
washer. 

Asbestos packing, uni- 
+, formly compressed a- 
round enlargement on glass 
stem prevents movement of 
tube with reference to scale. 

Thin Monel bulb 
4, chamber allows quick 
conductivity yet is rugged 
and non-corrosive. 

5 Left handed thread on bulb chamber prevents 
. 


loosening if case is turned in removing ther 
mometer. 














i 


Mung 


6 Mercury filling in bulb chamber completely sur- 
¢ rounding bulb insures split-second transmission 
of heat. 





UIA tae, LE 


Bulletin No. 1033-1—just off the press—describes and illustrate: 
in detail the features of this NEW TAG Industrial Thernx meter! 
Send for it! 








.J.TAGLIABUE MFG. oN 
PARK AND ee AVE'S., BROOKLYN, N. Y. we 
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New Wet and Dry Bulb 


Thermometer Fixture 


NEW Wet and Dry-Bulb Thermometer Fixture, recently placed on the 
market by The Bristol Company, eliminates, to a large degree, the errors 

common in such devices. 

In the past, it has been the practice to enclose the 

wet bulb with a metal cover and circulate air over 

the bulb by means of a fan and motor. With this 

equipment, the wet bulb depression was alw ays 

less than the depression as obtained with a 

standard sling psychrometer. The results were 

always disappointing; that is, the greater the 

depression the greater the error. 

A non metallic cover has been used on the new 

fixture, arranged to have around the bulb a large 

amount of space for the circulation of air. This 


Above is shown com- 
plete panel, including 
Recording Instrument, 
motor, fan, bulb housing 
and bottle of water. At 
left is a close-up of the 
new fixture. 


non-metallic cover eliminates almost en- 
tirely the error caused by,the radiation of room tempera- 
ture through the cover. 
The bulbs are held in position by non-metallic brackets so that the tempera- 
ture of these brackets cannot affect the bulb temperatures. 
The water pan is shallow and wide so that a large surface of water is exposed 
to the circulating air. This causes the water to evaporate from its surface and 
thus cooling it to a temperature near the wet bulb temperature. In this way 
water of the proper temperature is supplied to the bulb. 
No soft soldered joints are supplied in the water system so that water corrosive 
to solder can be used. 
Results from this wet and dry bulb fixture are very close to the standard sling 
psychrometer. 


THE BRISTOL COMPANY, WATERBURY, CONN. 


Branch Offices: | y Branch Offices: 
Boston Chicago 

New York Detroit 
Philadelphia Denver 
Pittsburgh | ' E R | ' St. Louis 


FING 
Akron 1889 Los Angeles 
Birmingham =Tnstruments for Indicat ing Recording Controlling 54 Francisco 
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For Direct — 
Reading of 


MUTUAL CONDUCTANCE 
of Radio Tubes 


WESTON MODEL 576 


HIS new Weston model 576 Mutual Conductance Tester reads 

the mutual conductance of all type A.C. and D.C. radio receiv- 
ing tubes, having an amplification factor between 3.5 and 42, and 
screen grid tubes. 

Radio tube manufacturers, set manufacturers with tube 
problems, large radio distributors and service organizations will 
find immediate use for this new and additional means to better 
check radio tubes. 

Model 576 employs a newly developed copper oxide rectifier 
circuit. The meter is 74 inches in diameter—made for flush pane! 
mounting. It is accompanied by a ‘‘Compensator,”’ a separat« 
rectangular unit arranged for surface mounting on the panel, 
adjacent to the instrument. The “Compensator,”’ by means of a 
dial switch, permits an easy change-over from one type tube to 
another. 

The operation of Weston model 576 is based on the application 
of a signal voltage of one volt A.C. 60 cycles to the grid. The othe: 
elements of the tube are energized with their standard rated 
voltages. 

Weston Mutual Conductance Testers can also be supplied in 
smaller sizes, without the ““Compensator,’ for use in a production 
line devoted to a single type of tube. 


Write for Complete Details 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
591 Frelinghuysen Avenue, Newark, N. J. 
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Accuracy with 


Speed » » » 
in pH Control 


Many accurate 

methods of H- 

lon determination are not 

suitable for routine work 

because they are slow 

and difficult. More 

speedy methods suffer 

for want of accuracy. The 

B & L H-lon Colorimeter 

combines these two im- 

portant qualities, giving the routine worker an ideal in- 
strument for pH work to close limits of accuracy. 

Patterned after the Duboscq colorimeter, the advantages 

of that instrument are retained. Additional cups are pro- 

vided for both acid and alkaline forms of the indicator in 

either light path. Auxiliary cups are available for bal- 

ancing of body color, according to the Walpole technique. 


Write for literature giving all details. 


BAUSCH & LOMB OPiICAL CO. 
615 St. Paul Street « » Rochester, N. Y. 











Makers of Orthogon Eyeglass Lenses for Better Vision 
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Capacity—600,000 Ibs. 
Compression 200,000 
Ibs. Tension. 


cere @eces 


ADDITIONAI 
PRECISION 
INSTRUMENTS 
Beggs Deformeters, 
Whittemore Strain 
Gauges, Huggenberger 
Tensometers, Electric 
Telemeters, Engine In- 
dicators, Oscillograph 
Recorders, Damping- 
Hardness & Fatigue 
Testers, Moore Exten- 
someters. 


Literature 
upon request 
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When writing ¢ 


| At HARTFORD 
PHYSICAL 
LABORATORY 


ITH the recent installation of this South 


wark-Emery Universal Testing Machine 


Hartford, Connecticut, now possesses a modern 
physical testing laboratory. 

Principally used to check materials in conformity 
with Hartford’s city building code, its service 
extended to independent and outside interests 
in determining physical properties of materials 
in which they are interested. 

[his unit is typical of a standard line of universa 
machines, particularly adaptable to the average 
of 
physical testing laboratories. 
5,000,000 pounds. 


BALDWIN SOUTHWARK CORPORATION 
SOUTHWARK FOUNDRY & MACHINE CO. DIV. 
PHILADELPHIA 


SOUTHWARK |——= 


n INSTRUMENTS 


needs the modern municipal and college 


Capacities up ¢ 
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remarkably large 
e opening enclosed 
non-shatterabl« 

] it easy 
Jewell Master In 


nts 


She STYLE D MOVEMENT 


AQ 


MASTER 
INSTRUMENTS 
Pattern 170— 

Current Transformer 
Pattern 171 
D. C. Voltmeter or 
Ammeter 
Pattern 172 
A.C. Voltmeter or 
Ammeter 
Pattern 173 
Single Phase Watt 
meter 
Pattern 174 
VoltAmp Wattmeter 
Pattern 175 
Polyphase Wattmeter 
Pattern 176— 


Thermal Voltmeter 





6 


the moving element 
combines ruggedness 
with extreme sensivity 


Whe 


in Master A. C. Instruments 


employs an old principle in the modern manner 





repulsion of similar 

etic poles was dis- 
covered long ago. The Jewell 
Style D Tron Vane Move- 
ment employs this ancient 
principle in the modern 
manner. For true simplicity, 
no electrical measuring in- 
strument can compare with 
the irom vane movement 
used in Jewell Master A. C. 
Voltmeters and Ammeters. 
The insistent demand for 
a reliable portable A.C. in- 
strument to withstand the 
severe treatment of indus- 
trial testing has been met 
with the Jewell Line of 


Master A. ©. Instruments. 
The Style D Movement in- 
corporates a long series of 
important refinements. The 
special design of the iron 
vanes produces a scale most 
open in the working range. 


The bakelite mountings, 
the rustproofing of parts 
and the amazingly close 
tolerance ¢s to w hich these 
instrument parts are made, 
easily explain why rig 
light weight, accuracy, ¢ 
reliability are intrinsic qual- 
ities of Jewell Master Port- 
able A.C. Instruments. 


Send for the Jewell Master Portable 


Instrument Catalogue today 


Jewell Electrical Instrument Company 


1650 Walnut Street 








LEATHER CARRYING CASES 


KA 


The uniform dimensions of 
Dostaite: Inatruments make 1 
most convenienc 

carrying case an be fur 
with 1, 2, 3 and 4 instrum 
partments 
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THERMO COUPLES in VACUO 


FOR USE WITH 


RAWSON 


MILLIVOLT and MICROAMMETERS 


Suitable for measurement of AC currents 
of any frequency including Radio Fre- 
quencies. 


Can be calibrated on DC reading from 
.0001 amp. to l amp. Thermo couples in 
air up to 10 amp. 


RAWSON 
ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 


Branch Office: Mid-Western Representativ« 


91 Seventh Avenue EARL N. WEBBER 
New York City Daily News Bldg., Chicago, I! 


Also Manufacturers of DC Multimeters, and AC or DC Thermal Multimeters 
Microammeters, Milliammeters and Ammeters, Microvoltmeters, Milli 
voltmeters, and Voltmeters, Cable Testers, Timers. Earth Current- 
Meters, Fluxmeters, Thermo Junctions, Electrostatic 
Voltmeters, Wattmeters, etc. 


Write for bulletins. 
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Universal Labo 


This portable variable speed 
laboratory power unit operates 
from any 110 volt lighting circuit, 
either direct or alternating current 
up to 60 cycles. The speed is ad- 
justable with a rheostat in the 
base from standstill up to 6000 R. 
P. M. under full load. 


‘atory Motor 


The double swivel joint permits 
the motor to be tipped at an angle. 
The extreme flexibility of this 
mounting adapts the unit to the 
miscellaneous requirements of lec- 
ture room or laboratory work. 
Furnished with type CR gear re- 
ducer motors also. 


Other Bodine Motors for Laboratory and Industrial Service 


se @ @& 


Inverted Converters for 


Motor Generator Sets 
and Dynamotors are ideal 
for battery charging, tele- 
phone ringing, therapeut- 
ical appliances, etc. Send 


for Bulletin 1001-A. 


the demand 
synchronous 
laboratory, 


Synchronous Motors 


up to |, H. P. are meeting 


talking picture 
and instrument service. 


changing D. C. to A. C. at 
standard voltage s and fre- 
quencies. Double wound 
armatures recommend 
them for every load. 


reliable 
for 


for 
drives 


Send for Bulletin 1012-A. 


Leading instru- 
ment manu- 
facturers have 
adopted Bodine 
standard and spe- 
cial motors for 
their equipment. 


Send for catalog 


Bodine Electric 
Company 
2244 W. Ohio St. 
Chicago, Ill. 
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Run Your Leads 


] ERE is a fundamentally different type of instrument 
lL, & N Potentiometer Pyrometer*. It is an elect 
balance with a known tage on one side and the 
known on the other It does not measure the flow of 
in the thermocouple circuit; it opposes the 1e « 

thermocouple with a known mi ivoltage and the lengt! 
the leads in the circuit does not matter. They can be lengt! 
or shortened—with the L & N Potentiometer Py; 


ened 
meter continuing to record the temperature accuratel) 


miilivoltag 


Accurate, rugged, easily maintained independent of 
maker, L & N Potentiometer Pyrometers are daily p1 
their supremacy in thousands of plants throughout industr 


L & N Catalog 84-I lists L & N 


ometer Pyrometers for 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 











Cleveland Chicago Houston Los Angeles San Francisco 


P-211 
The Most Accurate Pyrometers In Industry 


Different Pyrometers 
For Indicating, for Recording and for Controlling Automatically 
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NOISE MEASUREMENTS 
Made Scientifically 
—Quickly and Accurately 


with the 


BURGESS ACOUSTIMETER 


Using the Burgess Acousti- 
meter to locate the source 
of vibration in machinery. 


HE Burgess Acoustimeter is a modern instrument 

designed to meet the ever increasing demand for a 
simple, accurate and scientific measurement of noise and 
vibrations. It has been successfully applied to the 
measurement of city noises, office noises, gear noises, 
machinery vibrations, detonation, architectural acoustics 
and similar commercial problems. 

Write for Bulletin No. E9 


BURGESS-PARR COMPANY 


DIVISION OF C.F BURGESS LABORATORIES INC. 
11l WEST MONROE STREET 
CHICAGS, ILLINAGIS 
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EDITORIAL COMMENT 


Hail to the Plant and Sales Engineers! 


N the whole, the general business depression did not cause a slump in 

instrument sales, since many progressive plants placed large orders fot 
industrial types of indicators, recorders and control systems. It appears 
that in these last fifteen months makers and dealers oe in the labora 
tory business have found this business hard to get; the full-line firms serving 
both fields have just about maintained their rate _ growth; but the manu- 
facturers of industrial instruments, as a group, actually sold more than ever. 


Scribbling and speechifying statesmen, seers and spokesmen have ovet 
looked this bright spot on the generally dark industrial map) Which is 
regrettable, because the story of the industrial instrument business through 
out the depression is more inspiring than the vague and verbose vaporings 
of visionaries. Things do not “just happen,” and back of the current 
srowth of Instrumentation are definite causes, well deserving the attention 
of economists seeking means of smoothing out the sawtooth curves of pro 
duction, consumption, employment, money, purchasing power, credit and 
dividend disbursements 


Two groups of men deserve the credit—the buyers and the sellers. Let 
us consider each in turn to see why, during the depression, more industrial 
instruments were bought, and why more were sold. 


In times of prosperity the management of an industrial plant is chiefly 
worried about maintaining production rates and keeping shipping promises 
Production costs are secondary. Process steam, for example, is believed to 
“cost nothing’ where steam is primarily generated for power and light; 
ind conversely, electric power and light costs are disregarded where steam 
is generated primarily for processing applications. Engineers are too busy 
to undertake instrumentation surveys and the management is too busy to 
consider assigning engineers to look for places where meters and controls 
could cut costs. 


But hard times bring enforced leisure, and vanishing margins of profit 
compel that this leisure be utilized in breaking down and cutting down all 
costs. The need of meters for ascertaining costs, and of automatic devices 
for cutting costs, then becomes apparent. “Why didn’t we buy instru 
ments when we were flush?” is the tenor of the conclusions; “Let’s install 
them now!” is the decision of progressive plant engineers. 

Plant engineers therefore deserve credit—but in our opinion they deserve 
exactly one-half of the credit: the other half should go to the instrument 
makers who have not only developed indicators, recorders, integrators and 
controllers, but who have patiently studied the needs of their prospects 
and persistently carried on campaigns of education. This other fifty per- 
cent of the credit must therefore be meted out to all those who paved the 
way for the phenomenal purchases of industrial instruments which have 
been and are still being made—to research and development men, to alert 
sales managers, to capable advertising managers, to technical journals that 
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have promoted Instrumentation (no need of our being over-modest 11 
connection), to the higher executives, but above all to the men on the f 
line—to the sales engineers of the instrument companies It matter 

how well the way was paved: these men had to fight nevertheless, and ¢ 
order was the outcome of an intelligent engineering presentation T 
nstances of instrument sales engineers who for year 

prospects (with the court 
assistance, of course, of the plant engineers) and who had thus largely | 
their own way by being able to answer technical questions, display ; 
timate knowledge of the application, and present detailed figures of ex; 
able results. 


are numerous 1 
painstakingly surveyed the 


plants of their 


Among these thousands of plant engineers and sales engineers who | 
thus lined with silver the clouds of depression, there is probably 1 
single one who has indulged in making speeches or writing articles on 
to restore industrial prosperity . . . they were too busy showing one way 


First Exhibit of Testing Apparatus and Machines 


HE FIRST Exhibit of Testing Apparatus and Machines will 

feature of the Thirty-Fourth Annual Meeting of the American Society 
for Testing Materials in Chicago, June 22 to 26. It will be held in th 
Exhibition Hall of the Stevens Hotel. Every facility for operating equi 
ment, including gas, compressed air, electricity, steam, and water has beer 
provided. It is planned that the Exhibit shall have the scientific and broadly 
educational atmosphere consistent with the technical nature of the Society 
activities. These activities cover practically every type of test, including 
determination of chemical composition of materials, physical constants 
mechanical properties and electrical, magnetic, thermal, and metallograp 
properties. It is desired, therefore, to emphasize the design, construction 
and use of apparatus; its adaptability to standard and special tests 
materials; and the development of new apparatus and new tests. 


+ 


The exhibit is limited to apparatus, equipment, and machines used in th 
testing of materials. Recording and control equipment, if used in testing, 
may be shown; but it is not intended to include devices and machines used 
only in processes of production since these are outside the field of the 
Society’s activities. Within these limits, the Society will consider for 
display all equipment produced or distributed by responsible individuals 
and companies of good standing, in the industry. In the interest of th 
exhibitors, the limiting capacity of testing machines exhibited has been set 
at approximately 100,000 pounds. 

Emphasis is placed on the value of exhibiting new and unusual apparatu 
that will be of particular interest to committees of the Society in the dev 
ment of testing materials. Many of the exhibitors plan to show fot 
first time apparatus produced this year, and it is expected that distribut 
of equipment developed abroad will have several machines of unusual int 
est on display. 
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* OK 
Weights 
Richard Rimbach 


“WEIGHT” in the measurement sense of the term is a body of known 

mass. Since a really adequate definition would require several pages, 
and since this has been done satisfactorily by various authors, only a few 
brief notes are needed here. The reader doubtless knows that mass is 
quantity of matter and doubtless remembers the Newtonian law that all 
bodies attract one another with a force proportional to the product of their 
masses and inversely proportional to the distance between their centers of 
mass. In weighing with balances, use is made of the earth’s attraction on 
the two masses in the scale pans, in the riders, etc., while the attraction 


of these smaller masses for one another is considered zero. Thusa standard 


weight is a known and calibrated standard mass possessed by a body of 
suitably stable material suitably shaped for the purpose. The reader also 
knows that the gravitational pull varies with location on the actual surface 
of the earth and that this variation plays no part in the comparison of masses 
by means of balances, seriously as it affects weighing by means of elastic 
member instruments. 

Names have been assigned to the various standards, and to the systems of 
standards. Likewise the relationships among the various systems have been 
gradually established with an increasing degree of refinement, and promul 
gated by governments and other authorities. For the history of weights 
with special reference to the science of weighing and to the metric system, 
see “Measurements, Industrial and Scientific’ by Dr. Walter Block, 
INSTRUMENTS, Oct. 1929, page 337. For a complete discussion of the 
United States standards see the paper by Louis A. Fischer on the History 
of the Standard Weights and Measures of the United States, published as 
Bureau of Standards Miscellaneous Publication No. 64. A briefer dis 
cussion of this subject, by R. W. Smith of the Bureau of Standards appeared 
in the February 1931 Scale Journal, from which the following is still more 
briefly abstracted: 

Colonial weights were of English origin, and correspond to those in use 
in England prior to the formation of the Colonies. There was considerable 
divergence among the weights of the several colonies, and this persisted after 
the formation of the Union. Repeated efforts were made to have Congress 
correct this condition. Finally, in 1828, Congress decreed that a certain 
Troy pound which had been procured in England, and which was supposed 
to be an exact copy of the imperial troy pound of Great Britain, should 
thereafter be the standard for the coinage of the United States. Two years 
later Congress ordered that a comparison be made by the Treasury depart 
ment of the weights at the principal custom-houses. Large individual 
discrepancies were found, but the average values for the different denomina 
tions were found in fairly good agreement with the weights used in England 
at the time of the Revolution. In order to construct uniform weights to 
be furnished the custom-houses, the Treasury Department found it neces 
sary to adopt a definite standard; it was decided that the relation between 
the avoirdupois pound and the troy pound of the Mint should be as 7,000 
is to 5,760, this being the relation previously accepted in the United States 
and in England. 


tiescidaiiinamsans 
° 7 ’ , ; 
Conclusion of Chapter I of Handbook of Laboratory Instruments and Apparatus 





INSTRUMENTS 


Uniform standards having been furnished to the custom-houses, Cor 
in 1836 directed that copies of these be furnished the several States, 
additional States were admitted to the Union they were also supplied w 
standards; North Dakota, in 1893, was the last State to receive one of t 
Sets. 

In 1870 there was held in Paris a conference to which various nat 
had been invited by the French Government to send representativ: 
consider the advisability of constructing new standards of the 
system. This and subsequent conferences were attended by represent 
of the United States, and these meetings resulted in the decision t 
struct new metric standards, and in the signing of a treaty providit 
the formation and maintenance of the International Bureau of Weight 
Measures. 

New metric standards having been constructed by a special comr 
appointed for that purpose, these were compared with the old 
standards by the international bureau and at a general conference hel 
1889 the new kilogram which agreed most closely with the kilogram 
Archives was declared to be the international kilogram, the other kilog1 
were distributed by lot to the various governments supporting the int 
national bureau, the United States receiving kilograms Nos. 4 and 2 
These were brought to this country in 1890, and were deposited in the Ofh 
of Weights and Measures of the Coast and Geodetic Survey. On Apri 
1893, the Superintendent of Weights and Measures, with the appro 
the Secretary of the Treasury, decided that the international kil 
would in the future be regarded as the fundamental standard of m 
the United States, both for metric and customary weights. 


The Office of Weights and Measures used as the relation betweer 
avoirdupois pound and the kilogram the equivalent, one pound avoirduy 
equals 0.4535924277 kilogram, a value determined by the joint work of the 
International Bureau of Weights and Measures and the British Standard 
Office. When the National Bureau of Standards was established in Ju 
1901, the decision of the Office of Weights and Measures to recognize the 
international kilogram as our fundamental standard of mass, and the equ 
ent just given as the relation between the avoirdupois pound and the k1 
gram, were fully accepted by the Bureau and are so accepted today. 


When we speak of a “standard” weight we mean a weight whi 
standard according to some accepted basis. The following staten 
represents the practice accepted in the United States as that upon w! 
weights of Classes A, B and C* are to be considered standard 


t 


The calibration is based upon the apparent mass as determined at 2 
in air having a density of 1.2 milligram per milliliter against standards 
having a density of 8.4 grams per cubic centimeter at 0°C, whose coefhicient 
of cubical expansion is 0.000054 per degree centigrade, and whose val 
are based on their true mass or weight in vacuo. The factors just | 
tioned are discussed in Circular No. 3 of the Bureau of Standards, De 
and Test of Standards of Mass. 


To sum up, then, the situation in relation to the United States av 
pois pound is this: The pound is defined in terms of the kilogram, thi 
tion being, 1 pound avoirdupois equals 0.4535924277 kilogram. The inter 
national kilogram, preserved at the International Bureau of Weight 


*See below under procedure for Bur. of Stds. checking 
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Measures, Sévres, France, is our fundamental standard of mass; our national 
primary standard is the kilogram preserved at the Bureau of Standards, the 
value of this in terms of the international standard being known with the 
highest accuracy attainable by the modern metrologist. 

The United States primary kilogram is used upon rare occasions to verify 
the accuracy of the reference standards of the mass laboratory of the Bureau 
of Standards, which, in turn, are utilized to check the accuracy of the labora 
tory’s working standards. These latter standards are of various denomina 
tions, suitable for the comparison of weights submited to the Bureau 
for test. 

Apparent versus True Value of Weights—As weights are buoyed 
up by the surrounding air by amounts dependent upon their volumes, all 
fundamental standard weights should theoretically be of the same material of 
the same densities. If two such weights balance in air of a certain density, 
they will also balance in air of a different density and ina vacuum. Brass 
is usually employed for standards of weight, although platinum, platinum 
iridium and quartz have been used for the smaller standards. Commerical 
standards are of brass, bronze or iron, depending upon the accuracy involved 
and the intended use. In the absence of definite knowledge, of the actual 
density of a weight, those made of brass are assumed to have a de 
8.4 at O°C., while platinum weights are assumed to have a den 
at 0°C, 

In practice, the standard analytical weights are of brass in the sizes from 
1 g. upward, while the smaller weights are of platinum, nickel-silver or 
aluminum. As tantalum is not attacked by nitric, sulphuric or hydroch 
loric acid, nor by aqua regia or the alkalies, and as it is now becoming cheaper 
than platinum, it is now made up into smaller weights by one manufacturer 
(Becker). As tantalum is attacked to some extent by hydrofluoric acid, the 


use of this metal for weights should be guarded against where that acid 


might come into contact with the weights. However as the price is below 
that of platinum and the corrosion resisting properties are greater than those 
of aluminum and nickel-silver, these weights seem to fill a definite need. 
Balance riders are still made of platinum, platinumiridium or aluminum. 


Most makers of weights supply their products “adjusted to their apparent 
weight in air, against brass standards,” the brass standards being in turn 
adjusted to their real mass (or weight in a vacuum). The true weight or 
mass. of weights made of material other than brass, may vary considerally 
from their nominal values, as in the case of platinum, aluminum and quartz. 
When sets of weights are calibrated, this should be taken into consideration 
and the apparent weights adjusted for this discrepancy. The National 
Bureau of Standards will usually certify weights on either basis. 

Commercial weights are all used in air and the basis of apparent weight 
in air is usually the one employed for standardization. Most countries have 
legal definitions and codes covering this. Scientific weighing is based on 
true mass values (weight in vacuum), but most of the smaller weights can 
be used as though they were of brass, without serious error, except in the 
most precise work, where a correction* for buoyancy should be applied 


———. 
*For method of applying this correction, see International Critical Tables, V 
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CONSTANCY OF WEIGHTS 

Much work has been done at the U. S. Bureau of Standards on the con 
stancy of weights. This is reported by A. T. Pienkowsky in the Inter 
national Critical Tables, Vol. 1, page 74. It may be summed up as follows 
Ordinary brass weights with screwedin knobs (whether gold-plated, 
platinum-plated or lacquered) may continue to gain weight for many years 
without developing visible signs of such changes. The following is a 
typical case of what may be expected of new weights which were not used, 
and carefully protected. 





Weight in g 
Gain in weight in 5 months, in mg 
Gain in weight in 1 year, in mg 





Weights in use will naturally show a greater variation 


Weights in use will naturally show a greater variation. 

Lacquered weights of good quality are less subject to spotting and general 
surface tarnishing than most plated weights. These may, however, be 
subject to rapid variations due to moisture absorption and loss, due to 
humidity conditions obtaining during their use. Changes up to 0.5 mg. 
have been recorded for 100 g. weights. 

For reference standards the one piece weights have been found to be less 
variable. The smaller weights vary somewhat, losses of about 0.01 mg. 
might be expected, even though the weights are not used frequently and 
then with care. 

Several years ago, chromium-plated weights were introduced, with the 
purpose of overcoming the objections of the lacquered weights. Accord- 
ing to private advices, there seems to be a tendency for these weights to 
increase in weight, probably due to hygroscopic chromium salts enmeshed 
in the electro-plated coating. Due to the hard deposits possible with 
chromium it is quite possible that such weights will become popular if 
methods of electroplating can overcome the present objection. Weights 
made of an alloy steel called “Invar™’ have appeared but do not seem to have 
entered the field to any great extent. 


HOW TO HAVE WEIGHTS CHECKED BY THE 
U. $8. BUREAU OF STANDARDS 


Weights used in commercial transactions should be tested by local or 
state weights and measures officials or office, frequently known as the state 
Bureau of Standards. They are accepted for test by the National Bureau 
of Standards at Washington, D. C. only under exceptional circumstances. 
Standard weights are however checked by the National Bureau, which 
tests them and certifies as to their accuracy by issuing a certificate or report 
as the case might require. The National Bureau does not manufacture or 
sell standards, nor does it adjust or correct weights submitted for test, ex- 
cept in rare instances. 

Weights may be submitted for test by the manufacturer or by the user. 
When considering the purchase of weights of standard accuracy, the pur- 
chaser should specify that the weights must come up to the specifications of 
the Bureau of Standards and be supplied with the Bureau's Certificate of 
Accuracy. Such weights may be shipped directly from the manufacturer's 
yah or warehouse and, after test, forwarded by the Bureau to the pur- 
chaser. 
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METRIC WEIGHTS AND EQUIVALENTS 


Milligrams | Centigrams | Decigrams Grams U. 8. Equivalents sritish Imperia 
mg (eg dg) g Equivalents 


l 0.001 0.015432356 grain 0.0154323¢ 

10 0.01 56 grain 0.1543236 
100 0.1 1.543235 grains 1.54323 
15.432356 grains 15.43236 
1000 1 0.5643833 dram av 0.564383 

0.03527396 ounce av 0.0352739 


Grams Dekagrams | Hectograms | Kilograms juivalents British Imperia 
g dkg bh kg Equivalents 


{0.771618 scruple 
0.2572059 dram apoth 
0.03215074 ounce apoth 
0.0022046 pound av 
10 0.01 5.643833 drams av 5.64383 drams a 
100 0.1 3.527396 ounces av 3.52739 ounces 
2.204622341 pounds av. 
1000 1 4 2.6792285 pounds Troy 2.2046223 pu 
or apoth 


0.77162 scrupl 
40.64301 pennyw 
0.03215 ounce t 


l 0.001 


1 kilogram = 15432.35639 grains =0.00110231 short ton =0.00098421 long tor 
1 metric carat=200 milligrams =3.0864712 grains 
1 myriagram = 10,000 g.=10 kg. =22.04622 pounds av. 
1 quintal 100 kg. = 220.46 pounds av 
1 millier or tonne=1000 kg. = 220462. pounds av 679.23 pound oy =0.98420640 long tor 
short tons 
PREFIXES 


lhe prefixes mega-, meaning one million, and micr¢ 
nd derived units of the metric system 


A written request for the testing should be forwarded to the Bureau at 
the time the weights are shipped. This request should show the clas 
weights being submitted and the kind of test desired. All weight 
whether sent singly or in sets, should bear identification marks, for 
convenience of the Bureau. 

Al! weights are cleaned by the Bureau before test. If it is desired t 
know the exact weight of weights submitted at the time of submitting 
order to make corrections in work done with the weights before the Bure 
test, a definite statement should be made to the Bureau to that effect 
This should be made sufficiently in advance, to enable the Bureau to sepa 
the weights from the others which would ordinarily be cleaned without th 
preliminary weight calibration 


All weights should be carefully and tightly packed to prevent damage 
during shipment. It is a good idea to put extra packing inside the case t 
prevent shifting of weights during transit. Weights should be sent direct]; 
to the U. S. Bureau of Standards, Washington, D. C. or may be shipped t 
any of the laboratory supply houses, which will in turn, forward them 
the Bureau. Practically all of the larger supply houses will render this 
service to their customers. 


Classes of Standard Weights—Six “classes” of standard weights are re 
nized and tested by the Bureau. Of these, Classes A, B and C form 1 
commercial group while Classes M, S, and 82 include laboratory standa1 

Class A standards are required to be made of a single piece of met 
The larger weights of this class are, at the present time, usually mad 
bronze, gold-plated. They are intended for such purposes as pri 
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Ss. AVOIRDUPOIS WEIGHTS AND METRIC EQUIVALENTS 


Tons (short Metric Equivalents 


tr 
t 


Drams 
ir. av 


O6479S818 gram 
0 0625 771845 grams 
l 28 349527 
16 ) 153 5924 grams 
4535924 kilogram 
32000 7 18486 kilograms 


0.03657 


grams 


1 pound avoirdupois is the mass of 27.692 « 60 mm. pressure 


1 short hundredweight (cwt 100 pounds = 45.3: 
i short ton =20 short hundredweight = 2,430.56 tro 
1 stone (British) =14 pounds =6.350 kilograms 
1 quarter (British) =28 poun is= 12.70 kilograms 
1 long hundredweight (Britist $ quarters=112 pounds =50.802352 k 
long ton (British) =20 long hundredweight = 1016.04704 kilograms 

long ton =1.12000 shor ) 1722.22 troy pounds = 1.01605 metric tor 

long tor 29,166.66 troy or apothecaries’ ounces 

1.21528 troy or apothecaries’ pounds = 14.5833 troy ounces 
0.9115 troy or apothecaries’ ounce =0.00044643 long ton =0.00045359 metric ton 


1 
1 
l ~~ 
1 sho » =O. 8028) 
] 
l 


U. S. TROY WEIGHTS AND METRIC EQUIVALENTS 


0 0416667 0 0020833 64 798918 mill 
0 O64798918 gr 

l 0 05 0 0041667 1 555174 gram 

2%) l 0 08333 31. 103481 grams 


240 12 2417 


5760 
or 0.822857 avoirdupois pound 
OOU 
1 carat (1877) =3.168 grains = 205.6 milligrams 
1 troy ounce = 1.09712 : iupols ounces 
1 troy pound =0.00036735 long ton =0.0041143 short ton =0,00037324 metr 


S. APOTHECARIES’ WEIGHTS AND METRIC EQUIVALENTS 


Grains Scruples Drams Ounces 
gr () ors. ap (3 ordr. ap.) | (3 or oz. ap 


0 05000 0.016667 0 0020833 4 TORE milligrams 
0.3333 0.041667 0.003472 { grams 
0.12500 0.010416 38879351 grams 
1 0 08333 31.103481 grams 
12 l 373.24177 grams 


State standards. The correction for each weight, given to a high degree of 
precision, is included in the certificate, and new weights are given a three 
months’ test for constancy. 


Class B standards must be just as accurate as those of Class A, but the 
requirements as to structure are not so severe, and they are certified merely 
as correct within the required tolerances. 

Class C includes high grade “test weights,” such as are intended primari- 
ly for testing the scales and weights used in ordinary commercial trans 


actions. The errors allowable on these weights are five times those of Class 
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B, but only one-tenth of the errors allowable on weights in use for ordina 


trade. They are certified as correct within the prescribed tolerances 

Class M standards are required to be one-piece weights. They 
suitable either for laboratory weighings of extreme precision such as 
part in a million or better, or for very reliable reference standards. Eit 
of two tests may be given them: the High Precision Test or the Moder 
Precision Test. In both cases the correction for each weight is certifi 
but in the former test the corrections are certified to a higher degree of pr 
cision. To obtain this it is necessary to determine the volume of each 
the larger weights by hydrostatic weighings. In the Moderate Precisi 
Test the corrections are certified only to the same precision as for weight 
of Class S, with the result that the density of the weights may generally 
assumed from the average density of the material of which they are m 

Class S includes high grade “analytical,” and similar laboratory weight 
The larger weights are commonly made with a knob merely screwed int 
the body. These weights must not show excessive variations in 
under ordinary variations in the humidity of the air. Either of two t 
may be given these weights: the Determination of Corrections, or 
Tolerance Test. In the former test the corrections are certified; ir 
latter the Bureau certifies merely that the errors are not more than the p1 
cribed tolerances. 

Class S2 includes laboratory weights of the grade commonly recog: 
as “second quality analytical” or ‘students’ sets.” The allowable ert 
are five times those of Class S, but the structure of the weights is gener 
about the same as in Class S$. These weights are certified as correct wit! 
the prescribed tolerances. 


Information as to the precision to which corrections will be certifie 


weights of Classes A, M, or S, and lists of tolerances for any class wil 
supplied on application to the Bureau. Full details as to specificati 
tolerances, and precision of corrections together with other information 
standard weights and some of the methods of testing them are giver 
Bureau of Standards Circular No. 3, which may be purchased ft 
Superintendent of Documents, Government Printing Office, Washingt 
D. C., at a cost of 15 cents. 

Fees—Fees depend on the nature of the testing done. There are giver 
in Test Fee Schedules 221 to 227 inclusive, copies of which will be suppl: 
by the Bureau on request. 

Fees are charged on all tests except those conducted for Federal or St 
institutions. Fees should be paid in advance. 

Time Required for Tests—-New Class A standards must remain at 
Bureau for more than three months because of the 3 months’ constancy test 


m tt 
OTT) 


For an ordinary set of Class S weights a period of about two weeks i 
required to determine whether they are sufficiently stable under variatiot 
in the humidity of the air. The cleaning, testing, checking, packing, 
certification are likely to extend through another week. 

For weights of other classes the time required can not be as accurat 
estimated and periods of from two or three days to about one month 1 
be required, depending on the precision necessary to be obtained and 
the number and denominations of the weights. The tolerance tests ‘ 
be made more quickly than the determination of corrections, largely beca 
they do not require work of as high precision. 
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Certification and Shipment—When weights conform to the specifications 
ind tolerances of one of the recognized classes of standards, a “certificate” 
s issued on completion of the test, and each weight of the commercial group 
is impressed with a seal, unless this is impracticable or inadvisable. For 
weights not conforming to the requirements a “report” is issued. 


As a rule each set is treated as a whole, but when a few weights of a set 
ire not sufficiently accurate the set may be split, a certificate being issued for 


the satisfactory portion and a report for the incorrect weights. 


When certified weights are shipped from the Bureau, either the innet 
wrappings or the shipping case will be sealed, and will bear the Bureau of 
Standards Test Number together with any other numbers or letters that 
may be necessary for identification. 


FACTOR WEIGHTS 
In chemical analysis, the material sought is not always separated from the 
original sample in its native state but is more frequently separated or deter 
minedas a definite compound, calculations being resorted to, to determine the 
percentage composition in terms of the element sought. These calculations 


are frequently quite involved and time consuming. To obviate this, ‘factor 
weights” are used. The ratio of the molecular weight of an element o1 
compound to another compound of that same element is called its factor. In 
an analysis, if a sample be taken such that its weight (in grams) is numerically 
equal to the factor, the weight of the material actually separated (also in 
grams) multiplied by 100, will give the percentage composition of the 
sample. Weights made on such a basis are called “factor weights.” When 
it is not convenient to weight a sample equal to the entire factor weight, 


half, quarter or other fractional equivalent weights are used. Some of the 


more commonly used are the carbon, phosphorous, silicon and sugar. 


The Assay-ton weight system has become so convenient that the industry 
has adopted it to the almost utter exclusion of the other weight systems. 


The Assay-ton system of weights was devised by Prof. Charles F. 


Chandler of Columbia University, New York City. It saves much time 
in that by its use, the tedious calculations of assay analyses are eliminated. 
By taking an “assay-ton”’ or 29.1666 g. of material for a sample and weighing 
the final assay button in grams, the weight of the button in milligrams will 
be to the weight of the original sample as the number of Troy ounces of 
gold or silver per avoirdupois ton of ore. The assay ton is derived from 
the relative weights involved. One avoidupois ton contains 14,000,000 
grains (2000 Ibs. per ton and 7000 grains per |b.). One Troy ounce con 
tains 480 grains. By dividing 14,000,000 by 480 we get 29,166.6 or the 
number of Troy ounces per avoirdupois ton. Thus if this number of milli 
grams of a sample be taken for analysis, each milligram of gold or silver in 
the button would correspond to an ounce of that metal per avoidupois ton 
of theore. Ordinarily the sets of assay-ton weights will include the follow- 
ing weights: 1/20, 1/10, 2/10, 5/10, 1, 2, and 4 A. T. 


For those interested in following up the subject of balances and weights 
the following periodicals will be found to contain a wealth of information. 


BIBLIOGRAPHY 
United States 
Scale Journal (Monthly) Published by Scale Journal Publishing C 
Michigan Sealers’ Bulletin (Bim nthly) Published by Michigan State 
Oscoda, Mich. 
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The books reviewed In this section can be supplied by the Instruments Publishing Company 
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MuNDUNGSDAMPFMESSUNG. EE. Praetorius © K. Hopfer. Thi 
volume of “Messen und Pruefen. Verlag von Wilhelm Kn 
Halle, 1930. Paper, $14 x 8% inches, 90 pages. Price 5 RM. 


» 


mis littie 
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working formula 
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f steam ¢ 


f the vari 


:phlet is mo 
ction factors 1s som 
a book of t haract 
ment of the experimental coef 
y no means the simple and c 
J. M. Spitzglass 


HANDBUCH DER ALLEGEMEINEN Cuemie. Elektromotorische Kraefte I 
trolyse und Polarisation. Vol. 9, Part 1, of Ostwald-Drucker’s Hat 
book of General Chemistry. By R. Kremann & Robert Mueller. Ak 
mische Verlagsgesellschaft, Leipzig, 1930. Cloth, 914 x 634 incl 
891 pages. Price 85 R.M. 


This comprehensive reference book covers the theory of galvan 
the data available on the subject. It does not deal with fused salt 
electrolytes and includes what data exist on I I 

From the metallurgical point of view ch 
in various soluti the discussion of t 
of view and the many points t 
and reduction phenomena, and all the 
out of solution 

The book is replete with references to the literature; the index covers 68 pages; the paper and printing 
and the binding is solid enough to withstand the handling such a reference book will receive. —H. W. Gillett 
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THE HANDBOOK OF INDUSTRIAL INSTRUMENTS 
CHAPTER XI 


Pressure Measuring Instruments 


(Concluded) 


M. F. Béhar* 


17. Electrical Resistance, Piezoelectric, etc. 

A number of methods of measuring pressure electrically have been pro 
posed, but few have turned out to be practical. Among the satisfactory 
ones are some applicable only to high-vacuum work, and these will be dealt 
with in the next section. The remaining electrical methods may be divided 
into (1) resistance and (2) piezoelectric. The former may be divided into 
(a) contact resistance, and (b) resistance of wire or mercury conductors. 
Elimination is again needed in the case of the conductors, such methods not 
having reached the practical industrial stage. Contact resistance gages, on 
the other hand, are on the market in various standardized forms, have met 
with success and deserve adequate description here. Piezoelectric gages 
have not appeared on the industrial market in commercial forms but hold 
such interesting possibilities that a few paragraphs may be devoted to them 
at the end of this section. The great—and exclusive—advantage of electric- 
al pressure responsive elements is the almost complete elimination of lag, 
making it possible to obtain with very little distortion records of the most 
rapid fluctuations ever met with in service. Sharp peaks in pressure curves 
are not likely to be rounded off where difficulties arising from friction and 
inertia are practically absent. 


Another great advantage of electrical methods is that the displacements 
of moving parts occurring in the transmitting units are exceedingly small. 
In the case of piezoelectric crystals they are of ultra-microscopic order; in 
the case of the standard commercial model of the carbon-pile transmitter 
they are of micrometric order. This makes possible the measurement of 
forces, or of mechanical pressures, such as those under rolling-mill screws, 
etc. The combination of small displacement with negligible time lag 
makes possible also the measurement (and permanent recording) of instantan 
eous impacts, torque variations in drive shafts, strains in structural members 
such as locomotive frames, bridge members, etc. Here, then, is a class of 
instruments which is not restricted to the subject of this chapter, namely 
liquid or gas pressures, but can measure “force per area” (the broad defini 
tion of pressure) wherever it may exist—even in the midst of a “solid” 
body. The magnitude directly measured in the case of “rigid’’ members 
is strain or deformation (for a perfectly solid body does not exist) and its 
value gives—by calibration or by separate computation—stress or pressure 
at the time and point of measurement. 


"Engineering Editor 
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(a) Contact Resistance—The Telemeter 


The principle of contact resistance as a function of pressure is illustrat 
in two familiar devices: the microphone or ordinary telephone receix 
which is affected by the extremely feeble variations in air pressure set 
by acoustic waves on one side of the disc, and the carbon pile rheostat whi 
is also a highly sensitive device as proved by the very fact that vibrati 
render it useless for steady control. A modification of the latter has evolv: 
from the usual crude arrangement used for rough control of current 
into a successful industrial instrument unaffected by stray vibrations wh 
responding to small variations in the measured pressure, and deserved); 
used on an increasingly large number of important applications. T} 
interesting development began with the design of a carbon-pile str 
recorder by B. McCollum and O. S. Peters (Bureau of Standards Technolo 
Papers, Vol. 17, p. 737). In 1928 E. J. Martin and D. F. Caris of tt 
General Motors Research Laboratory adopted the McCollum-Pete 
Telemeter design and adapted it for the production of automotive engi 
cylinder pressure records (S. A. E. Journal, July 1928, p. 87-97). TI 
Martin-Caris Indicator embodied improvements of an industrial natu 
The Telemeter now on the market is shown in Figs. 346 to 352. There 
various forms of each of the component units, so that numerous combi: 
tions are available for different industrial pressure applications. 


Figs. 346 and 347 show two of the various styles of transmitters. The former is the reg 
form, with two carbon piles. A feature of interest is that no “gage line’’ is required 
that in the case of internal-combustion engines, for example, there can be no uncertainty 
whether the pressure affecting the measuring element is the pressure, at any instant. At 
diaphragm covers the threaded end of the frame and seals off the push rod which acts on t 
tongue between the two carbon pile resistors. The sum of the resistance changes in the t 
stacks is directly proportional to the pressure. These transmitters can be install 
relatively inaccessible points and are connected by a three-conductor rubber- or lead-c 
cable to remote-indicating and-recording instruments. A number of transmitters n 
connected to a central station panel board. 


A unique “cartridge” form of transmitter is shown in Fig. 347. A is the steel frat 
E is the carbon resistor, mounted within a rectangular portion of this frame, with ends slight 
flexible. B and C are flanged bushings threaded into the frame. D is a steel cover t 
F is a resistance thermometer surrounding the carbon resistor, the resistance of which char 
exactly 2 ohms for every 1°C change in temperature ‘S is a flexible seal made with ru! 
tubing and asphalt. At L three wires emerge from a sealed entrance, one of which is « 
to the resistor and to the coil. The seals prevent entrance of moisture, and under test | 
withstood 750 lb per sq. in. hydrostatic pressure for two hours without leakage. A 
ridge similarly sealed except lacking rubber tubes S has been kept in saturated concrete for 
2% years without showing effects from moisture. The cover D is painted and wrapped wit 
tape to prevent bond with the concrete. Flanges B and C, of course, are bonded wit! 
concrete, and move with it. Relative motion between B and C changes the resistat 
the resistor E. From this change of resistance, the corresponding change of length is 
mined by reference to a calibration curve which is supplied with each cartridge. 


For automotive and aviation engine testing there is a form of transmitter which com! 
spark plug and is screwed into the cylinder head in lieu thereof. It is described in det 
The Electric Journal, Feb.-Mar. 1930. This transmitter has a very stiff frame to avoid 
tortion when used on rough engines. It also has an air duct for cooling parts subject 
engine heat. Fig. 350 shows a typical oscillogram 


A noteworthy feature of the carbon-pile pressure transmitter is the flexibility of its 1 
which is secured by changing the voltage impressed on the carbon resistors. A trans! 
designed for a maximum of 1500 lb per sg. in. for instance, can be used at 300, 500 and 
Ib per sq. in. with full scale indication or record by suitably adjusting the operating volt 


The range of pressure for which the transmitter can be adapted is wide, running fr 
ounce to 40,000 lb per sq. in. The standard instrument will cover the ranges of 0 
0-2500 Ib per sq. in. 
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Hysteresis effects have been made small, and the erratic performance heretofore observed 
in carbon-pile rheostats has been eliminated by the development of a new form of carb n-pile 
which differs first in the heat treatment of the carbon disc and its preparation and mounting, 
second in the use of mounting frames without mechanical joints, and third in keeping the 
stack under such pressure that only a small part of its pressure-resistance range is utilized 
This pressure also renders the pile highly resistant to change from transverse shock, and a 
transverse acceleration due to shock of 330 times gravity can be withstood without altering 
instrument readings. 

Peters found that Telemeter equipment will show total errors ranging up to 1% for slowly 
varying pressures; up to 3% for frequencies under 100 cycles per second; up to 5% for impact 

nditions, and 10% for the most severe impact, such as a heavy uncushioned hammer striking 
, steel body. 


Indicating and Recording Instruments 

In connection with Telemeter pressure transmitters there have been 
,dopted several reading instruments, the selection of any of which depends 
upon individual conditions. For indicating only, there are panel boards 
as shown in Figs. 349 and 352, with voltmeters and rheostats for regulating 
the voltage in the circuit for the purpose of obtaining different ranges; and 
with millivoltmeters on which the readings of steady or slowly varying 
yressures may be observed. These panel boards and instruments corres 
I , : 
pond to similar industrial arrangements for indicating the temperatures of 
a number of resistance thermometer coils. 

For the production of records, the choice of instrument depends on the 
Irequency ot pressure Variations. For frequencies under ten cycles pel 
minute and for variations which can thus be classified, an especially-built 
Leeds & Northrup potentiometer recorder is supplied, as shown in Fig. 348 

The recorder can be located at any distance from the transmitter. The length and re 
sistance of the lead wires are of importance only as they affect the sensitivity of the galvano 
meter. In all cases the resistances of the leads have no effect upon the accuracy of measure- 
ment. The sensitivity of the appratus is a direct function of the voltage. The potentio 
meter itself is used as a recording voltmeter for adjusting the voltage of the pressure measuring 
circuit. The instrument has a range of ten volts and accurate to 0.02 volt. The change-over 
from pressure recorder to recording voltmeter is effected by pressing a button switch on the 
recorder panel. The two rheostats are provided on the panel for coarse and fine adjustment 
of the voltage. 

The chart is driven by a synchronous motor which assures uniform speed. The speed cna 
be adjusted to any specified value up to ten inches per minute. The self-balancing mechan- 
ism causes the tracing pen to follow accurately small and relatively rapid changes of pressure 
The instrument may be equipped with control discs to operate relays so that the pressure may 
be held constant or within predetermined limits 

The initial zero position of the system is established by an additional slidewire provided 
on the inside panel. By changing the voltage on the carbon resistors in the pressure trans 
mitter the scales of the recorder may be varied in the ratio of one to five, that is, the minimum 
pressure for full scale record may be one-fifth the maximum. The accuracy of the system at 
all ranges is of the order of one percent which corresponds to one division on the 100 division 
chart. The chart is 10 inches wide. The effect of temperature is inappreciable within the 
normal range. 

For obtaining records of rapidly varying pressures, the McCollum 
Peters oscillograph is available in various camera models. 

This oscillograph is especially adapted for recording transient pressures of short duration 
The record is made with a beam of light acting upon a moving photographic film or paper 

g paper. 
The inertia of the moving parts is so small that pressure fluctuations up to 1000 per second 
may be accurately recorded. These measurements are of importance in the study of ex- 
plosions, water hammer, pressure ripples, and transient pressures in gases and liquids. Sim- 
ultaneous records up to twelve in number may be taken on the same film. Pressures and 
strains can be coordinated. 

Figure 348 shows a six-element oscillograph with camera and panel board. The recorder 
can be fitted with a rotating mirror, automatic shutter and plate holder to obtain photo- 
graphs of standing waves. For very high film speeds, a special high-speed drum camera 
can be provided. (See Fig. 352). A six-inch wide film or paper is used for six simultaneous 
records or less, and twelve-inch for twelve records. 
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(b)Piezoelectric 

Unexpected difhculties still stand in the way of commercially proc 
instruments employing the pressure-responsive properties of crystals. 
number of such instruments have been made up, chiefly for measuring \ 
tions of a rapidity quite beyond any other method, and when used in « 
nection with cathode-ray oscillographs, with or without amplifiers, char 
of pressure occuring in the ten-thousandth of a second are not only measu 
but plotted against time. The principle, as well as the description of 
form, are well set forth by J. C. Karcher in Bureau of Standards Scient 
Paper No. 445, from which the following is briefly abstracted: 


slate with its faces plane and parallel, cut from a quartz crystal so that the 


luc 


is perpendicular to an electric axis of a crystal, when subjected to a compres 
lirection of the electric axis and normal to the faces, will liberate a quantit 
electricity at these faces the magnitude of which is proportional to the force applied 
amount of charge liberated from a perfect crystal is given by P. Curie as 6.32 X 10-° E.S. | 
dyne or approximately 10-4! coulombs per pound for small loads. The published liter 
does not reveal any data on the relationship between charge and applied force for the 
forces to be encountered in this work. Quartz plates were, therefore, subjected to pri 
up to 50,000 Ibs per sq. in. and the relationship between charge and pressure was four 
linear over the full range of pressures used. The limit of error in these measurement 
approximately 0.1 per cent 
A gage may be constructed by using a stack of quartz plates with thin metal el 
In this way more charge is obtained 
to that of a mica condenser with m« 
» assembled tl 


between adjacent plates cause of the gre 
area. The manner of construction is similar 


electrodes, except that the quartz plates possess polarity ar 
faces of the two plates in contact with the same electrode develop charges of the sar 
when force is applied. Moreover, quartz, unlike tourma c 
uniformly to hydrostatic pressure so that the stack of plates must be inserted in 
housing and the pressures must be applied in the direction of the axis of the stack by 
of a piston plunger one end of which is in contact with the stack while the other 

j 


the gas pressures to be measured 


line, yields no charge wher 


} 


such e by a pressure P is 5 


The charge Q developed on the electrodes of 
relation 9 =cP where c is a constant determined by the number and area « 
the area of the piston, and some other features of construction. The constar 
evaluated exrerimentally. The validity of this equation f:r even the mo t rapidly 
pressures to be encountered by the gage is assumed. Sufficient experimental evi 
available to establish the correctness of this assumption to a high degree of approxima 
If the terminal leads of the gage are anometer through a suital 


there will be a current 


i gag 


1 
> connected to a galv 


dP 


4 
dt 


This current in flowing through the galvanometer will subject the moving system t 
» the general relation 


thereby causing an angular displacement given by ge 


+ U6 


where G 1s the dynamic constant of the moving system, K its moment of inertia, D thi 
ing constant, and U the restoring constant of the galvanometer. 
If the galvanometer used has a long period and small damping, that 


1/9 


it follows from equations (1) and (2) that 


t is, if U and Dar 


Integrating equation (3 








ril, 1931 INSTRUMENTS Page 231 


But © =O when P=O. Hence, c’ =O and 


Kdé 
he Gcdt 


Equation (5) shows that under the conditions assumed the angular velocity of the galvano- 
meter mirror is proportional to the pressure. The assumed conditions are realized sufficiently 
well in a high-sensitivity, long-period galvanometer. A photographic record of the galvano- 
meter deflections obtained on a emer + moving film during the period of pressure change and 
a simultaneous record of a suitable time scale gives 


A = f(t) 


The differential of this curve multiplied by a suitable constant is the pressure-time curve. 
One form of gage construction (designed for use in the powder chamber of a gun) involves 
the use of 6 quartz plates arranged condenser fashion. The gas pressure end and the end 
pressing on the plates are °¢ inch and 34 inch in diameter, respectively. The electrodes 
consist of pieces of platinum foil 0.005 inch thick placed between adjacent plates. The leads 
were connected to a high sensitivity galvanometer which has a pe Hae of 12 seconds, a direct 
current resistance of 520 ohms, and gives a deflection of 1 mm at a meter’s distance for a 

current of 10-!° amperes 
In order to prevent the galvanometer from being disturbed by steady current leaks along 


the line or by thermal emf's, a 4-mf. condenser was connected in series with the circuit at one 
of the galvanometer terminals, 


(c) Resistance Coil 


The General Electric Co. announced in March, 1931, a cartridge type of pressure trans- 
mitter with a male thread at one end and cables extending from near the other end. At first 
sight it appears that this transmitter employs an electrical method of pressure measurement. 
It does not. The pressure-responsive element is a copper bellows, the expansion and cone 
traction of which moves a short-circuiting rider over a differentially wound wire coil resise 
tance. Electricity is thus employed only to transmit to a remote reading instrument the 
indication of the measuring bellows which is enclosed, together with the coil, etc., in a 
weather-proof cartridge suitable for aircraft use—the applic: ition for which this instrument 
was designed. 


+ . 
. . 
18. Special High-vacuum Instruments 
This heading is employed to avoid confusion. The correct designation for these instruments is low-pressure 
nanometers and gages. In general, however, among production men and in most branches of engineering, “lows 
pressures” means pressures thousands of times higher than those for the measurement of which the instruments we 


f 
now take up are designed 

The author acknowledges with gratitude his indebtedness to Dr. Saul Dushman of the General Electric Company 
for much of the information herein re-ttold. The courtesy of The Touraal of the Franklin Institute, in permitting the 
autnor to abstract a paper of Dr. Dushman which is to appear later in that publication, is also appreciated 


The incandescent-filament light industry has celebrated its golden jubilee; 
the several electronic-tube, photoelectric cell and x-ray industries are 
younger but already gigantic when taken together. The measurement and 
control of absolute pressures too low for the instruments described in the 
foregoing sections is thus today of industrial as well as scientific interest. 
This high-vacuum field extends from about 1 mm (or 1000 microns) of mer 
cury down to vacua so nearly perfect that you can almost count the mole 
cules. The unit most commonly used is the micron of mercury, though 
some scientific writers report their measurements in dynes per sq. cm. 


Between this high-vacuum field and the measurement of “inches of 
vacuum” as in power plant work, there is a restricted intermediate field 
represented in some industrial drying processes and calling for measurements 
from about 10 microns to about 10 mm abs. Discussed by Hickman 53* 
together with interesting special gages of his own design. 


this dial 
*Upper figures refer to bibliography at the end of this section 
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At the time of writing (1931) the majority of high-vacuum instrun 
are not generally considered “industrial, hence the designation “spec 
but some of the newer gages have been made up in continuous‘readir 
even in recording models, have been installed on continuous process 


plications and are being placed at the disposal of practical plant men \ 


are not laboratory technicians. When such models are produced in quar 
tities they will have definitely passed from the laboratory to the plant. 
outline of high-vacuum measurement, therefore, is not too premature t 
out of place, but it must be brief. Extended treatments of the subject 
listed in a bibliography at the end of this section. Dushman is not only t 
outstanding and most informative authority but he writes from the pract 
American viewpoint 


(a) Classification 
A complete list of the methods and instruments is of no engineeri 
interest. Only a few have survived the test of practical usefulness. 


(1) Reference may first be made to what might be called the me 
vacuum gages. Most micromanometers, such’ as dealt with in Secti 
(or in Hickman’s article, loc. cit.) can be used for such vacuum work, pr 
vided as a rule that a known low pressure be maintained on one side inst 
of atmospheric pressure. This is true, of course, of any short-range pr 
sure-measuring instrument regardless of what class it belongs to. It: 
not be forgotten in this connection that the torricellian vacuum is a 
entirely filled with mercury vapor, which has a pressure of about one mict 
at room temperature. This mentioned, we can pass on to the special |! 
vacuum instruments. 


(2) The McLeod Gage, a form of the compression manometer, is the 1 
widely used. It gives excellent results when well made and properly used 
but is rendered useless by traces of condensable vapors, and the unavoidab! 
presence of mercury vapor also frequently affects its accuracy. For thi 
reason among others, McLeod gages are on the whole more useful in t! 
“intermediate” field than in that of really high vacua. 


(3) Hot Wire Gages are electrical and therefore can be made to furni 
continuous records: (3A) Resistance Gages employ the principle of t! 
variation of thermal conductivity of a gas with its absolute pressuré 
measure the resistance of the wire. (3B) Pyrometric Gages measure t! 
temperature of the hot wire, which varies with its resistance, with t 
conductivity and hence with the pressure, when the voltage i: kept constant 
A tiny thermocouple is placed in contact with the filament. 


(4) Ionization Gages measure the ionization produced in the low-pre 
gas by an electron current. They are built like electronic tubes 
richness of experience in this field of design and manufacture has result 
excellent practical instruments. With amplifiers, industrial electri 
recorders can be hooked up. 

(5) Radiometer Gages utilize the fact that there are only insig1 
“convection effects” in a low-pressure gas-filled space, so that a pre 
differential is created by a difference in the temperatures of two | 
plates. One plate is a light foil and its deflection by reason of more inte 
molecular bombardment on the side facing the hotter plate, is a mea 


the molecule count when its temperature and that of the opposed 
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reknown. Norecording gages reported built. Instruments delicate and 
\ifficult to calibrate and operate. 

(6) Torsion Fibre Gages make use of the fact that the damping capacity 
of a gas varies inversely as the pressure. Very delicate. Require vibra- 
tionless mounting. Each reading takes a long time. 

(7) Viscosity Manometers; (8) Contact-resistance Gages and (9) so-called 
Molecular Gages. Same criticism applies. All delicate laboratory 
instruments. No attempt at industrialization reported. 


(b) McLeod Gages 

For several decades these compression manometers have been the out 
standing instruments for vacuum measurement in the region from about 2 
mm of mercury down to about 1 micron.’ Recent improved models can 
give trustworthy readings down to 0.01 micron or less, but only for vapor 
free gases which obey Boyle's Law and do not affect the mercury surface 
and then only in competent hands because mercury troubles are difficult 
to overcome. ** °° 


Accuracy does not depend on the principle but on the design and con 
struction, the measured gas, and the purity of mercury and cleanliness of 
glass.°* Sensitivity is determined by the design, the construction and also 
by surface-tension errors which in given diameters vary according to the 
condition of the mercury and glass. Both accuracy and sensitivity also 
depend on the order of the measured pressure, because the principal causes 
of inaccuracy and of sluggishness and sticking grow more serious as one 
attempts to measure lower pressures. For all these reasons the author 
believes that the expectable percent error of individual readings of the 
“average” McLeod gage under “average’’ conditions increases as the square 
of the decimal order starting at 1 mm. That is to say for 1 mm, 1%; for 
0.001 mm or 1 micron, 3 X 3 or 9%; for 10-° mm, 36%. Nevertheless, 
carefully standardized McLeod gages are used for calibrating various other 
high-vacuum gages, by expert operators, of course. 


The following descriptions, etc., are abstracted from Dunoyer’s and 
Dushman’s books*®*° and from manufacturers’ literature: 


Fig. 353 is a schematic diagram of the classical form of the McLeod gage. 
It consists of a bulb B with a narrow tube C at the top, and joined at A to 
the vacuum apparatus when the mercury level is at F. The volume V 
is the volume of the bulb, together with that of C, which is cut off when 
the mercury reaches A, while v is the volume between the top of C and a 
graduation on the tube. When the mercury is raised until the level 
reaches this graduation in C, it will rise to a higher level in D, and if C and 
D have the same diameter, the difference of level h measures the pressure of 
the compressed gas so long as the initial pressure is very small compared 
with h—that is, so long as the ratio V/v is large enough. This approxima 
tion is evidently valid, since the ratio V/v can be made 100 or 1000 or more. 
The pressure h will then be made 100 times greater than x. 


For raising and lowering the mercury, the arrangements shown in Figs. 
353 and 354 are the ones most employed (but see also the Cenco plunger 
arrangement, Fig. 358). In the first, the reservoir G, containing the 
mercury, is joined to the gage by a flexible rubber tube, and the level of the 
mercury is changed by raising or lowering G. In the second arrangment 
the reservoir G is fused on to the gage, and it has a small side tube E through 
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which the bulb G can either be exhausted or connected with the atmosp! 
Between the reservoir and the gage there is a needle valve. Wher 
valve is opened and E opened to the atmosphere, the mercury rises i1 
gage. The rising is stopped by closing the valve when the mercury 
reaches the graduation on C. The mercury level is lowered by evacuat 
G through E and opening the valve. 


The first arrangement makes the operation a little quicker, and with it there is litt 
of mercury getting into the tube system. With the second arrangement, if the val 
closed in time, G will be emptied of mercury and an inrush of air will follow and n 
breakage 

In spite of this inconvenience the second arrangement is to be recommended fo 
to measure very low pressures, because of the weight of mercury which is ther 
If a rubber tube is used, it must, of course, be thoroughly cleaned. See Chapter X, & 


Whatever arrangement is adopted for moving the mercury, it 
pass through an air trap H to get rid of air bubbles which are carried 
with the mercury. The mercury must be very pure. Before it is inti 
duced into the air trap and gage, these should be evacuated and heate 


as high a temperature as possible to get rid of gas adsorbed in the walls 


It will be noticed that the design of the bulb in Fig. 354 is slightly 
ent from that of Fig. 353. The idea is to make the volume V more deti 
In the design of Fig. 353, V is the volume cut off by the mercury wh 
level just closes the opening of D. Fig. 355 shows an arrangement lik 
of Fig. 354 but designed for high sensitivity. 


If the compression chamber has the same diameter throughout, the 
of the gage is very limited, In practice, witha capillary of 0.8 mm dia 
the maximum length of the compression chamber is 20 cm. If this 


ceeded the gage is cumbersome and fragile.*’ If the tube E (Fig. 355 
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40 cm long, the gage will measure pressures between 0.01 micron and 160 
nicrons (0.4 micron for 1 mm difference of level). It would seem that too 
yng a capillary would not allow for equalization of pressure between the 
bulb and the capillary. However, Dunoyer shows that if the diameter 

of the capillary is greater than 0.5 mm, the equalization is very rapid on 


account of the small volume of the compression chamber. 


This limitation of range can be got rid of by making the compression 
chamber into a series of capillaries of decreasing diameter joined together. 
This is shown in Fig. 356. The sizes are so arranged that the marks will 
be far enough from the joints, so that the diameters at the marks will not 
be affected when the joints are made. The greater length of the widest 
tube will, if the sensitivity is 0.01 micron and the length of E is 40 cm, 
enable the gage to be used for pressures up to 4 mm, and so reach the lower 
limit of the usual manometers. The difhculty of this arrangement is that 
the surface tension corrections are different for the different marks. This 
may be avoided, although it rather complicates the design, by setting up a 
number of tubes of corresponding diameters parallel to the compression 
chamber, as shown in Fig. 356, the second set being joined to the vacuum 
system. Each tube of this set has a mark level with the mark in its corres 
ponding portion of the compression chamber. ‘There is thus no need,” 
comments Dunoyer®® on this arrangement, “to apply a surface tension cor 
rection, and readings are made directly in the various fractions of 1 mm of 
mercury.” (But see Hickman’s edifying paper on mercury surface-tension 
phenomena in glass tubes, in the Review of Scientific Instruments, October 


1929). 


So much for the principle of the McLeod gage and the problems involved 
both in design and in use. Coming now to the construction of actual com 
mercial instruments, it is noted that various interesting methods have been 
employed to solve most of these problems. 


Figs. 357 and 358 show the Cenco design, and Fig. 360 shows the GE 
gage, which both embody an improved method of elevating the mercury in 
the measuring head, by pressing down a plunger in the mercury reservoir. 
In the Cenco design, “The upper end of the plunger is threaded . . . This 
provides micrometer adjustment for the mercury in the measuring head,” 
Fig. 359 shows the “Improved Columbia University Modification” which 
dispenses with the glass tube below the measuring head and with the origin 
al rubber tube and mercury reservoir sketched in Fig. 353, and employs 
instead the preferable method sketched in Fig. 354. Modern quick 
reading scales, pluralrange arrangements, and other features, speak for 
themselves if one examines closely the illustrations of these three gages. 


One problem not yet solved to the point of commercial production is 
that of providing records. This would involve replacing manual operation 
by automatic devices; replacing visual leveling by an automatic photo 
electric device; and replacing visual reading by a recording device dependent 
on the visible (to an “electric eye’) head of mercury in tube D above the 
column in tube C. Such industrial compression manometers are bound to 
appear on the market. There is nothing to “invent” and the difficulties 
correspond to those that were involved in transforming the hand Orsat gas 
analysis apparatus into the new familiar fully automatic power plant instru 
ment that makes one chemical determination per minute and writes the 
result on a chart. 
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Fig. 357. Close-up of 
the measuring head of 
Cenco vacuum gage. 


Fig. 358. High-vacuum 
gage for measuring 
ressures through two 
verlapping ranges 
Central Scientific Co 











TYPICAL COMMERCIAL FORMS OF McLEOD GAGES 
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(c) Hot Wire Gages 

As briefly stated above under Classification, these gages employ 
conductivity of the gas which varies with the pressure. This requir: 
word of explanation in view of the general knowledge of the fact that neit 
the thermal conductivity nor the viscosity of a gas depend on its press 


under ordinary conditions. High-vacuum conditions are extraordinary 


that gas molecules travel back and forth between the walls of an enclosu 


such as a vacuum tube without colliding with one another. (The prob 
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ity ratio in a two-inch tube is so nearly zero as to be negligible). Hea 
conducted to the wall from the filament by every molecule that strikes 


filament, for it will next strike the wall. The energy loss from the wire 


thus varies with the number of molecules—as does the pressure. I! 


pressure is halved, the energy loss through conductivity will be halved, 


"00 
MICRONS 


t 1s 


the 
Lil 


thp 


since the wire is heated electrically, resistance measurement becomes 


simple and reliable matter, any one of three methods being applicable.* 


(1) The filament is maintained at constant voltage, and the change 


current measured as function of pressure. 


(2) The resistance, and consequently the temperature, of the filament 1s 


cept constant and the change in total watts measured as function of pres 
(3) At constant current the change in resistance is a measure of the 
sure. This method gives the greatest sensitivity. 
In using a hot wire resistance gage a similar tube which has beet 
exhausted and sealed off at extremely low pressure is used as a compet 
for variations in the surrounding air temperature. 
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Instead of measuring change of resistance, the change in the temperature 
f the wire may be measured by placing a tiny thermocouple in contact 
thit. Hot wire gages employing the above-mentioned three methods are 
known as resistance gages; those employing thermocouples may be called 
pyrometric or thermocouple gages. 


Many forms of hot wire gages have been developed.*:!4:1516:25:28.40-48,50.52.54 
Two recently developed and described by Dushman** seem to be classifiable 
is industrial instruments and deserve description here. The first is a 
resistance gage, the second a pyrometric gage 


A simple form of direct-reading gage developed at the G-E research labora 
tory by H. C. Thompson and E. F. Hennelly has proved very convenient 
in practice. The measuring tube and compensator each consist of a glass 
tube 1” diameter and approximately 3” long in which four, or more, standard 
25-watt, 115-volt tungsten filament coils are welded to supports, the total 
resistance being about 15 ohms at room temperature. The indicating tube, 
I, and compensator, C, are inserted in the two arms of a Wheatstone bridge 
as shown in Fig. 361, while the other two arms consist of two resistances 
R, and Re (about 14 ohms each) and a resistance R; (about 2 ohms) which 
can be adjusted to obtain zero current in the ammeter A. A dry cell 
battery supplies the constant source of potential. Fig. 362 shows plots 
of current (in milliamps) versus pressure in microns for a typical outfit 
(10- mm). In order to prevent confusion three pressure scales have been 
used, as shown. Curves A, B, and C refer to dry air at three different 


PLATINUM R/BBON 


UX-/99 BULB TUBULATED 


MGHROME RIBBON ADVANCE RIBBON 


LEAD WIRES i} \\ | STANDARD UX-/99 BASE 


battery voltages, while curves D and E refer to hydrogen and argon res 
pectively. It will be observed that for pressures below about 40 microns, 
the plots are linear and practically independent of battery voltage. By use 
of a sensitive milliammeter and care in construction of the tube and com 
pensator, pressures as low as 10-° mm may be measured. Using a relatively 
cheap type of indicating instrument, the limit is between 10-° and 10-4mm. 


A pyrometric gage recently developed in the G-E Research Laboratory 
by Dr. N. T. Gordon consists (Fig. 363) of a platinum iridium ribbon 
0.00064 cm. X 0.0225 cm., to the center of which is welded a nichrome 
advance ribbon thermocouple (0.00125 cm. X 0.01 cm.), all mounted on a 
four-lead stem, in a tubular bulb similar to that used for the UX-199 radio 
tron. A constant current of approximately 30 milliamps is passed through 
the platinum ribbon and the temperature measured by means of the couple. 
Three dry cells in series, with a fixed resistance of about 110 ohms (of very 
low temperature coefficient) and a variable resistance of 40 ohms, supply the 
current, which is read on a milliammeter, while a sensitive millivoltmeter of 
standard type is used to read the thermocouple emf. 
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TABLE XIX—INDUSTRIAL PRESSURE MEASURING 


INSTRUMENTS— 
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U-tube 


Vertical—open t 
Compression manom 
Open-cistern vat 
Mercucial barom« 


Single tube 


Micromanometer 


mer 


Liquid col. & plunger 
Weight-loaded piston Dead weight 
Fluid pressure 
Pendulum 
Cup sailey 


Oil sealed 


Mercury sealed 


Inverted bell 


Tilting 


Tube-spring 


Unloaded 
Unloaded 
Spring-l 


Diaphragm 
(Metallic 


Unloaded 
Spring-loa 
Pendulum-loaded 


Bellows 
led 


Membrane (leather) Spring-l 

nloaded 

\ux spr. loaded 
Null method 
Aneroid barometer 


Capsular spring I 


Carbon pile 
Crystals 


Electrical 


McLeod 

Hot wire—resistance 
do.—pyrometri 
Ionization 


High-vacuum 





CHARACTERISTICS 


tes below table explain symbol 


Accu- 
racy 


Optimum 
Other Characteristic 


Ga Di Co In Sd 
Ga Di In Sy Vb 
0.01 ; Ga Di Dr In Sy 
0.5-15” Hg ‘ Ga Di Co Ex Re RR 
10-100’Hg 5! 4h; Ga Ex In Sd Sy 


Sy Vt 


Ga In Ru Sv Vb 
Abs OV In Sy 
Abs OV In Sa 
In Sd 

Abs. OV In Sy 
Ga OV Dr In Sy 


Ga OV In Ex Sy 


50-5000 Ib Ga In Ex Ru 
Ga In Ex Ru Sd 
Ga In Ex Ru Sd 
Ga Co Ex Sd 
Ga ( Ex Re RR 


20-8000 Ib 
50-8000 |b 
100-8000 Ib 
200-1000 Ib 


0.1-10” HO ( Ga Dr DiC 
0.1-10” Hg ]‘ ra Dr Di ( 

1 Dr Di Ex Re RR 
10-5000 | 2 7a OV Co Re RR Ru 
10-5000 Ib ( ra Ex In Sd 
50-800 Ib / ya Ru Vb ( 
5-500 It 5 76 Ex Re 
10-1000 lb 5 


1-100 lb 

0.5-50 Ib 

2-200 lb ya OV 

1-100”H:2O / 1 OV Dr Di Co Re 

5 lt 2‘ ya OV Dr Co Ex Re 
Ga OV Dr Co Ex Re 
Ga Dr Di ( Ex Re S$ 

{ Ga OV D 

4h; Ga OV D 

Ex In 


Re 


Ga Ex Os Re RR R 
Ga Ex Os Re Vb 


50-2000 Ib 
100-20000 lb 


0.01-1000 pu Abs In Sd 
0.01-1 pu Abs Re 
0.001-1 z Abs Re 
0.0001-0.1 x Abs Re Va 





*Not scale range but limits between whi 
type is preferably employed 
Bold-face type signifies that ret 
to ALLinstruments of thistype. /ta S 
that remark applies only to SO ME instrumer 
of this type. Symbols in plain romat 
apply to majority in n 
Abs. Suitable for me 

pressur 


j 


used for measu 
above 


Preferably 
pressure atmosp! 
ordinary va 


ure below atmospheri 


Suitable for 
negative 


measuring 
press 
Dr. for draft. 
Di. Suitable for measuring 

as in flow measurement 


ditto, especially 


differenti 


Contact arrangements availal 
signalling, etc. 
essarily expensive, 
her types for same range. 
idicating only—No recorders ont 
Can actuate oscillograph for st 
extremely rapid fluctuations. 
Recording models available. 
Remote-reading systems regular]! 


Ne compart 


onstruction of pressure-s¢ 


uitable for use as Plant Standard 
pressures only. D 


Suitable for exact measurement of 
ly variable and fluctuating pr 
istand severe vibrations 
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(d) Ionization Gages 


The most satisfactory method for pressures below 0.1 micron is that in 
volving measurement of the ionization produced in the gas by a definite 
electron current.°® The electrons emitted from a tungsten or oxide coated 
filament, are accelerated by applying a positive potential varying between 
100 and 250 volts to an adjacent electrode (the anode), and the positive ions 
resulting from collisions between electrons and gas molecules are collected 
by a third electrode which is maintained at a negative potential (10 to 50 
volts) with respect to the cathode. Buckley,?*and Dushman and Found‘*48 
have developed this method. These latter's gage (Fig. 364) consists of two 
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helically wound tungsten spirals, of which the inner is used as cathode and 
the outer as anode, while the molybdenum cylinder surrounding these 
spirals is used as collector of positive ions. For a given electron current 
(1 to 20 m.a.) and constant anode voltage (100 to 250 volts) the ionization 
current is observed to be proportional to the pressure, while over a consider 
able range of electron currents (1 to 20 m.a.) the ionization varies linearly 
with the electron current. With this gage the lower limit of pressure is 
determined by the sensitivity of the instrument used for measuring positive 
ion current, and by electrical leakage between collector and filament, which 
leakage is largely eliminated by using the two-stem construction shown in 
Fig. 364. With a galvanometer indicating 10-7 amp. and 10 milliamp elec 
tron it is possible to read pressures as low as 10-° mm. (10-° micron). For 
pressures of the order of 10-' microns or higher, a regular type of three 
electrode vacuum tube may be used, and observations with gages of this 
form*® show the same proportionality of ionization current with electron 
current and pressure. It is essential before using this gage to denude metal 
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parts of gas. Since the oxide coated cathode is much less liable to inj 


by accidental inrush of air, it is often preferred for use in ionization ga 

For very great sensitivity the positive ion current may be amplified 
use of a push-pull amplifier circuit.°' Also the positive ion current may 
used to charge up a condenser and the potential of the latter is then measu 
by connecting it to the grid of an amplifier. 
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> 
CORRECTIONS 

In Chapter X, Section 4, the statement that “it is impracticable” to transmit 
mechanically to a pointer or pen the motion of a float in a differential gag 
built to withstand static line pressure of over 2000 lb per sq. in. should, of 
course, have read “it is difficult.” THE FOXBORO COMPANY’S friction 
less float spindle packing, in fact, stands up under 5000 lb per sq. in. 

In Chapter XI, Section 11, stronger emphasis should have been laid on the 
ability of restrained diaphragms to withstand overloads. THE ROCHESTER 
MANUFACTURING COMPANY’S 0 to 4 lb gage shown in Fig. 309 (page 
152) can stand 150 lb without overstressing the diaphragm. 

THE MERIAM COMPANY should have been credited under Figures 
338 and 339 on page 170 of the March issue. These two illustrations represent 
the Meriam Pulsation Absorber. 
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NEW INSTRUMENTS 


Recently Developed by Instrument Manufacturers 


Write Information Section, Instruments Publishing Co., Pittsburgh, Pa., for additional Information 


Portable Equipment for Testing Oil 


(American Transformer Co.) 


T is common practice for the maintenance men of a public-utility company to remove 

samples of oil from transormer equipment in the field and take these to the laboratory for 
testing. This is considered advisable in many cases because complete laboratory equipment 
has been too bulky to carry in an ordinary automobile and because small-sized testing sets 
have proved inadequate. On the other hand, there are many objections ‘o this system, such 
is loss of time, danger of mixing samples, and the possibility of foreign matter being mixed 
with the oil. 

This apparatus just placed on the market eliminates the necessity of the inefficient method 

described above It is an 
providing all the advantages 
tory but of such size that it may be placed 
in any passenger car and taken into the 
field 
The new AmerTran oil tester is 
completely housed in a rugged sheet 
steel case of welded construction which 
may be shipped without further crating 
It operates from standard 110-volt, 
60-cycle power lines and employs a 
30-kv. testing transformer with a rating 
of 0.5 kva. Other standard equipment 
includes circuit breaker, accurate volt- 
meter, wire-wound potentiometer, bake 
lite oil cup, pilot light, and detachable 
connection cord The weight of the set 
has been reduced to 120 lb. and the 
overall dimensions are 13”x1414"x1834” 
Two new features which never before 
have been included in portable equip 
ment for oil testing are found in this 
instrument. The first is a safety device 
making it impossible to come in contact 
with high-voltage parts while the set is 
in operation; the second permits more 
precise results by providing a means for increasing the test voltage from zero to maximum at a 
rate of approximately 3 kv. per second. 

Absolute safety has been insured by completely enclosing all high-potential wires and by 
locating the oil cup in a compartment equipped with a switch which functions to open the 
power circuit when the lid is raised. The cover to this compartment is also fitted with a glass 
window to allow visual inspection of oil during a test 

The improved voltage regulator consists of a collaps ble crank mounted on the outside of 
the case and coupled to the potentiometer slider through a worm gear. This makes possible 
the smooth increase in voltage which is essential for accurate results 

Operation of the test is simplicity itself. It is first necessary to clean the oil cup and adjust 
its 1" disc electrodes to a distance of 0.100” apart with the gage supplied. Then the cup is 
filled with the sample to be tested, the power is turned on, and the voltage is advanced from 
zero until breakdown occurs. At the instant of breakdown the dielectric strength of the oil 
is indicated on the voltmeter; also the circuit breaker opens the primary circuit, thus protect- 
ing the equipment against overload 
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Portable Phase Indicator 


By Paul MacGahan* 


N the application of apparatus having bot nt and voltage windings, the proper 

nection to polyphase circuits involves the necessity of knowing the phase relations 
different line currents and the different voltages. 

Often the connections cannot be traced out to their source due to the use of conduit 
too complicated wiring 


In tracing out or determining proper connections, it is a case of either determining the 


ph 
one voltage to another or 
ase relation of a current circuit toa volt 
uit 
The latter is by far the more import 
ondition when it comes to connecting 
instruments or relays 

In order to test out the phase relati 
between any given current and voltage 
ordinary indicating wattmeter may be us 
or else an ordinary indicating power fa 
meter. 

Such instruments however, have the gr 
disadvantage that their scales extend OV 
an arc of perhaps only 90° or 100° accordit 
to the construction and as the phase relati 
may vary throughout the complete range 
360° the connections of the instruments must 
be changed in various ways to bring the 
readings of the pointer on the scale theret 
introducing uncertainty or confusion 

The phase meter however, has a dial forn 
ing a complete circle or 360° and the pointer 
is free to assume any position without tl 
restraint of a spring or any movable coils or connections. 


th 














In operating principle however, the phase meter is nothing but an ordinary single “aa 
power factor meter. It will be remembered that power factor meters are merely phase 
direction meters, the scales of which are graduated according to the cosine of the angle of lag 
or lead. A phase meter therefore differs from a power factor meter in that its scale is marke 
off only in angles of lag or lead instead of in cosines of such angles. 


Therefore an ordinary single phase power factor meter could be used as a phase meter except 
hat when designed as an accurate power factor meter, the moving coil dynamometer principle 
is used and this restricts the scale angle mechanically as previously noted to 90 or 10 
deflection. 

By using a construction in which all the coils are stationary, and a movement having 
magnetic iron vane, it is possible to obtain the complete 360° scale as necessary for ae 
the phase angle of various connections. This construction is the same as that found 
Westinghouse rotating synchroscope, which instrument is another variation of the ol T 
meter principle. In the synchroscope the object is to indicate the variations of phase a1 
between different voltage circuits derived respectively from a bus bar and an incoming 
machine. Therefore all the coils of the synchroscope are wound for voltage and the scal 
marked only at one point corresponding to synchronism. 

The phase meter, however, has one of its coils wound for current and the other coils wi 
for voltage. The current coil is generally wound for 5 amp. for use in the secondary cir 
of current transformers and the voltage coil is generally wound for 110 V. 

Generally speaking therefore,the phase meter can be used for checking voltage and curt 
vectors on any types of relays and any types of instruments having both current and vol 
connections. 

The instrument as manufactured being about 8” square is somewhat larger and hea\ 
than might be sufficient for the purpose but it has the pactieal advantage of using the s 
parts which are made in large quantities for synchroscopes and therefore the cost of the ins 
ment is much lower than would be ordinarily expected for a special device of this character 


*Westinghouse Electric & Manufacturing Company. 
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New Timer for Individual 


Vulcanizers 
(C. J. Tagliabue Mfg. Co.) 


NTIL recently cycle controllers or timers for individual tube and tire vulcanizers had 

the cam cut so that it started the cure at the zero mark, went through the con 
cycle of operations, and having made a complete revolution, came back to zero at w 
point the clock was stopped. Obviously the length of cure was definitely fixed by the re- 
duction gearing between the cam and the electric clock whose revolution time could not be 
iltered. Also the timing 
perno inently decided by 
the cam. Changes in cure length 
accomplished by substituting new 
wheels and changes in intermediate tim 
ing by recutting the cam 

Insistent demand for a quick and easy 


+ 


adjusting the timers in this 
respect and one which would not involve 
buying and waiting for new gears has 
now been met by the new Tagliabue 
fully adjustable timer which is con 
structed in the following manner 
Instead of an electric motor 
capable of revolving counter-clockwise, a 
reversible electric clock is used which 
revolves counter-clockwise during the 
first half of the cure, then reverses auto 
matically and turns the cam clockwise 


back to zero where it again reverses (so as 
, ; to be ready for the next cure) and im 

form hes < mediately stops. In this timer, it is 
inter ee tis possible to change the cure length in a 
t the few seconds’ time because it is only 
necessary to reset the reversing arm at 

the new time on the cam which is of course graduated in minutes 


is extremely simple and an endurance run of many thousand repe: 


The reversing mechanism 
peated cycles testifies to its 

dependability. To make adjustment complete the period during which the tube is venting 
has also been made fully adjustable by having a separate cam sector (readily loosened, shifted 
and relocked) govern this operation. These portions of the compound cam which govern the 
operation of the closing cylinder, locking cylinder, etc. do not require adjustment as the 
timing of these operations is always the same regardless of changes in the length of cure 
In this controller, a worm drive is used between clock and cam to eliminate the back lash 
present in spur gearing. Ball bearings are used not only for the two worm shaft bearings but 
also for the cam spindle, thus assuring perfect runing at all times 


ving ¢ possible to move the cam manually should this be desired 


nining 
in the 
phase 


angle 


one Test Water Cooling Coils 


A friction piece makes it 


-— ser 


cale 15 


HE sampling of steam and water at various points in the power cycle has come to be a 
vital necessity in modern power plant operation. Samples are taken: 
1. To determine quality of water supply. 

2. To control the method of treatment for the prevention of corrosion and scale formation 
3. To control boiler concentration. 

4. To minimize wet steam, foaming and priming. 

5. To detect and measure condenser !eakage 


In order to secure truly representative samples, it is necessary to provide adequate cooling 
of the hot sample to room temperature while still under pressure ] 
Tepresentative sample will be obtained due to the “flashing” of the water samples drawn off. 


If this is not done, a non- 


A method of securin 


g fepresentative test water samples is now offered by Bailey Meter 
Company. : 
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These coils, which consist of a tube within a tube, as shown in Fig. 1, are made fron 
tubing and Dieform compression fittings. In operation the hot test sample enters the 
inner tube at the top while the cooling water enters the outer tube at the side outlet 
bottom. Cooling water completely surrounds the inner tube as it passes upward tl 
the annular space between the tubes to the side outlet at the top. This type of test 
cooling coil performs at maximum efficiency because of the counter flow principle whi 
to equalize the rate of heat transfer throughout the entire length of the coil. It als 
added advantage due to the upward flow of cooling water in that a supply of coolir 
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.|ways surrounds the inner coil regardless of how slowly water flows through the outer coil 
Dieform test water cooling coils are being used to secure boiler water samples, steam mani 
ld samples, evaporator samples, turbine samples and water samples at boiler feed pumps, 

feed water storage tanks and purifiers 

The method of installing a Dieform test water cooling coil for obtaining boiler water 
samples is shown by Fig. 2. The inner tube of the coil is connected to the boiler water 
jumn blow down so that samples of test water may be taken from the blow down line and 

-ooled to room temperature before they are released to atmospheric pressure. Samples taken 

in this manner may be collected in glass bottles at the test water outlet. A valve in the 

cooling water supply line makes it possible to vary the flow of cooling water through the coil 
and thereby control the temperature of the test water sample. The rate of flow of test water 
is controlled by a forged steel valve in the % inch O. D. steel tubing which connects the test 
water cooling coil to the water column blow down 

Most successful results are obtained by drawing test water samples at the rate of approxim 
ately one quart per minute and by taking a total sample of approximately one gallon 

Dieform test water cooling coils are designed for working pressures up to 1500 Ibs./in.? and 
may be built specially for higher pressures if desired 


-—or< 


Predetermining Counter 
(Veeder-Root, Inc.) 


HIS counter is one which can be set to any desired number within its capacity and will 

when that number is reached, make or break contact in an electric contactor which is part 
of the counter. The electrical circuit may be used to flash a light, ring a bell, and/or stop 
the machine upon which counter is installed. 

The counter itself has 2 distinct sets of figure wheels, one set having large black figures on 
white wheels (the counting wheels), the other, small black figures on metal wheels (the pre 
determining wheels) 

The metal wheels are set manually to the desired predetermined number. Upon operation 
of the counter the counting wheels advance, 
the predetermining wheels subtract, and 
when the counting wheels reach the number 
which was predetermined on the metal 
wheels the electric contactor operates, mak 
ing or breaking the electric circuit 

After the contactor has operated, and to 
set back the counting wheels to zero, it is 
only necessary to pull out wing nut and turn 
it o ce around. The metal wheels auto- 
matically return to the predetermined 
number. The counter is again ready to 
repeat its previous cycle and will do so until 
a different number is set on the metal dials 

There are many production machines 
; where this principle will be most desirable, 
and from the various combinations of installations that can be made, its uses are almost unlimited 














To stop individual motor-driven machines, only very simple wiring to the starter box is 
necessary. For belt-driven machines an electric stop motion is required in combination with 
the counter which will shift the belts or operate a clutch as may be required 

The above results may be accomplished in connection with the giving of various audible 
or visible signals, such as ringing a bell, lighting a light, etc 

The contact is suitable for voltages up to 220 A. C. or D. C. It can be set for either open 
or closed circuit operation. 

The instrument has an additional feature which provides for continuous operation of the 
alarm, electric light, bell, or stop motion until it has received attention. This feature is of 
great value, because it insures the alarm receiving attention, prevents the operator from start 
ing on the next cycle of operations without resetting, and, of course, nullifies error caused by 
forgetfulness. 


The standard counter is constructed with shaft on either right or left hand end of counter; 
to operate as a rotary, rotary ratchet, or ratchet drive instrument, with or without lever 
stops and return lever spring and-with either top-coming or top-going rotation of shaft. 
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Cylinder Test Gage 


(Federal Products Corporation) 


fee gage, Model 165, is designed for measuring inside diameters of parts in proc 
4” up to1%”. The dial indicator is graduated in 0.0001”. The ga 

hanged in less than 30 seconds and the range of each individual plug is + 0.01( 
lengths of gaging plugs are 14” to 34” 2%". 3%’ to %’”—3H%”. %" tol! 
special length gaging plugs can be furnished if 











This gage will check inside diameters for size, out of roundness, taper and bell 


less than 0.0001”. 
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Wazau Brinell Hardness Tester 
Southwark Foundry & Machine Co.) 


FoR determining the hardness of materials, the Brinell and Rockwell Tests are the most 


| j 
} 


widely used. Both of them can be made with the machine described below. The tester 
a simple, reliable and accurate machine for the shop and laboratory and will withstand 


rough usage without impairing its accuracy. 
The load is applied by a hand-driven screw (1) and measured by an elastic precision ring 
1ynamometer (2) and dial (3) which is graduated in 10 kg. divisions. Three revolutions of the 
inter represent 3000 kg. 


t 














The vertical opening of the press is 4” and can be quickly adjusted to any smaller distance 
by inserting blocks (4) of different heights. The supporting table (7) is of the overhung type, 
in order to accommodate ring shaped pieces. 

An innovation in this machine is the arrangement of the hollow bronze screw (5) which is 
rotated automatically when turning the main screw (1) under small loads. At higher loads, 
the screws disengage automatically, leaving screw (1) to do the final loading. By this con- 
struction, the diameter of screw (1) can be kept reasonably small, enabling the easy operation 
of the machine. 

In all cases, the load is easily read on the dial (3). When making the standard Brinell test, 
the indentation produced is measured by a special instrument furnished with the machine. 
The diameter of the impression is read in hundredths of a millimeter. The corresponding 
Brinell number may be taken from any table or hand book. 

Recent investigations show the value of measuring the depth, instead of the diameter of 
the indentation, as is done in the Rockwell test. This measurement can also be taken on the 
Wazau tester, by observing scale (6), which indicates the vertical movement of spindle (1) 
in hundredths of a millimeter. The divisions are of sufficient width to permit estimating to 
fifths, equivalent to 0.002 mm. This is the unit of the original Rockwell dial. 

The Rockwell values are obtained by multiplying the readings of scale (6) by five. This 
measurement is recommended in pafticular for Brinell tests as a check on the diameter readings. 
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Redesigned Indicating Pyrometer 
Control 


(Taylor Instrument Companies) 





The Tycos indicating pyrometer control has 
redesigned to embody new features and several impr 
ments 

The weight of the instrument has been decreas: 

3 pounds and it has been shown to be unusually quiet 
operation. The back panel has been eliminated, w 
simplifies wiring and makes the instrument easier 
install, or take down 

Simplicity of design and total absence of vibrati 
shock of any kind in the operating mechanism ir 








dependability and long life. 





New Constant Level Oil Control 
for Machine Bearings 


(Daun-Walter Company) 





HE device consists essentially of 

reservoir with gage to show the hei 
of oil in reservoir, supporting bra 
threaded lower extension for oil lead 
nection and a filling cap on the top. It 
claimed the device will accomplish what 
combination of mechanical movements 
known can do—replace the exact am 
oil used by the bearing when and as tt 1s 
used. This is due to the fact that the actior 
of the constant level oil control is bas 
on scientific equalization of natural forces 
gravity and atmospheric pressure—! 
it cannot fail to operate. The delivery 
is automatic and constantly controlled wit! 
out the use of floats, springs or valves 
correct levels are easily and permar 
obtained by adjusting the attaching br 
The constant level oil control pr 
losses from faulty or untimely lubri 
and eliminates entirely the bothersor 
oft neglected question of when to re 
and how much oil to give bearings 
automatically replaces the amount 
used—no more— no less. 

The oil may be piped in any 
direction and can feed one or several bearings 
on the same level; or in connection 
special adjustable wick unit, single 
tiple, bearings on different levels 
accurately fed. 

The constant level oil control is ma 
oil reservoir capacities of from 1% to 2 


hari 
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New Circular Slide Rule— 
The Rotarule 


(J. R. Dempster) 


IFTY INCH scales on a 5” diameter rule, and provision for taking up wear between disk 
and ring, are two of the many features of the new instrument. It is claimed 4-figure 
sccuracy may be obtained even at the “9 end” of the scales and 5 figures may be read by a 
lose interpolation at their lower ends. To obtain this great length on a pocket rule, each 
of the 50-inch scales is coiled 4 times around the disk. A set of 13” scales for extremely rapid 
multiplication and division is also provided 
The circular construction eliminates the 
innoyance of “running off the end” 
experienced with straight rules when the 
slide is too far to the right 
The 5” diameter of the Rotarule permits 
conveniently carrying it in the coat 
pocket. It is made of solid white cel 
luloid, thoroughly seasoned, both sides of 
the instrument being utilized for the scales 
which are reproduced from engine divided 
master plates by an etching process which 
insures permanency. The disk is held 
accurately concentric with the ring by 
means of 3 metal shoes which are spaced 
at intervals of 120° around the bore of the 
ring and are adjustable by fine-pitch screws 
extending through the ring to its outer edge. Should wear occur, a very slight turn on the 3 
screws will instantly compensate for it. The same device is used to adjust the friction to 
suit the taste of the individual. The adjusting mechanism is entirely enclosed within the 
body of the rule, only the countersunk heads of the adjusting screws being visible. The 
runner pivots releasing a button clamps the runner in place 
All the usual scales are provided including a log-log scale and an inverted scale which makes 
it possible with one setting to perform any multiplication or division involving 3 factors 
The trigonometric scales improve upon those of the ordinary straight rule, for in addition to 
being 17” long, they give all 6 functions and are arranged to be extremely simple in operation. 
Special scales include a pair for solving y x? + y? with one setting, and scales for reducing 
observations in stadia surveying. 
A 3 power magnifier which mounts in the center of the Rotarule, on either side, and turns 
with the runner arm, and a leather case, are available. 


Automatic Recording Revolution 
Counter 


(American Askania Corp.) 


Ze exact determination of the number of revolutions is fraught with considerable 
difficulty, even today. The forms of apparatus already on the market are accurate 
enough so long as merely an approximate indication of the number of revolutions is all that is 
wanted. Most of instruments work on the ball governor or whirlwind principle. In 
practical working they have rendered excellent service, but where the exact number of revolu- 
tions is required for sale propaganda purposes, they no longer meet the case. Revolution 
counters with positive coupling have proved more accurate. Instruments of this type have a 
shaft which actuates the counter mechanism, the latter being stopped by clockwork at very 
brief intervals. Their design, however, is so complex and the stopping mechanism subjected 
to such hard wear that breakdowns and inaccurate readings are unavoidable. 
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Furthermore, the simple point counter will not se h nting the re 
tions of a remote or inaccessibie engine juring the progre rught, nor 1s 1t suitat 
keeping check on several engines 
To overcome these drawbacks, an automatic point order has been deve 

The } led 


The principle of the ap very simple mechanism is provided 
reversed figuring in relief, in f which is a travelling inking ribbon and behind a str 
A magnet hammer controlled by a cont I 


the row of figures in { 


act clock strikes the inter mechani 


any desired intervals and causes 
on the paper. In order that the 
j ; stops the counter n anisn J 

I d nits release 


At the same time a s g is placed un n ; 
*r the printing is done. As soon 


char ism to jump forward 


the counter mec! 


printing stroke 
hammer returns to its original position, the 1 1 and t itinue to travel 
Df *r eventually shows a col 


same process is repeated continuously, s 
of figures, the difference of which will be the num| rmed during the t 
In orde lentify periods j 


under review 
importance, time markings Can be printed or 
device. If it is necessary to re 
the several counte in be 
chronism, to a degree hithert 
connection with multi-engine 
The advantages 
summarized below: 
1 The automat 
2. The inter 
3. The cor 
nter, if des 


4. The po 


| to a thickness of 41% inches is 


X-Raying steel, iron and metal up t 
industry by the newly organized Claud $. Gordon Steel X-Ray Laboratory o 
Patterns, tools, dies, castings, raw material and all shapes and sizes 
undergo the microscopic scrutiny of this most powerful of all X-Ray equipment 
X-Ray Laboratory is the only one of its kind west of New York. The 
X-Ray Corporation of Chicago furnished ecial 1 f 


tory project. 

The new laboratory is located at Western Avent th 
city offices at 708 W. Madison St., Chicago and a branch at 1988 E. 66th St., Clevelan 
A railroad siding and switch-track located in the Midland Warehouses at Western Ave 
and 15th Place, Chicago, makes it possible to handle any sized job speedily and efficientl; 
having it delivered to the tube-room of the Gordon Laboratory direct from freight cars 


j 


apparatus requ 


le ind 15th Place, Chicago, W 


ent t 


orporation announce the removal of their plat 
reet, to 4545 Bronx Boulevard, New York City. 


142-154 East 32nd St 
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Lubricant Tester 


HE Timken Roller Bearing Company has developed anapparatus for testing the load carry 
ing capacity of lubricants that has some very interesting features. It was originally de 
eloped for use in the company’s own laboratory as a means for obtaining accurate information 


lit | ral herel > ) 21IfeOr ve 
of different lubricants on Hypoid and spiral bevel g in automotive 


with many int 





mandrel, 
} t 
about 


In detail 


il is pumped b 





all pump located in the b 

driven from the testing mandre 
latter extends through t 
either direct or belt driven 
speed fractional horse power motor 
mandrel is mounted in 2 bearings, so arr: ng 

it rigidly in alignm nd 
tapered at the test end to receive the tapered cup of a bearin This cup, whi % forms 


of the test pieces is held in place firmly by a nut on the end of the mandrel, which is threaded 
to receive it. 
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The lever system, which is the most important part of the device, consists of 2 le: 
above the other. The upper is called the load lever, and the lower the friction leve 
reasons that will appear. The upper, which carries the test block is pivoted on a knife ¢ 
mounted in the lower lever. The latter is also pivoted on a knife 
a stop at the unloaded enc . By virtue of this arrangement the test block is always | 
to the revolving cup and the unit loading over the length of both pieces is always « 
The test block is a leo pi.ce of metal about '4” square by 34” long, hardened to Rock well 
C460 and ground. It is inserted in a notch in the loading lever and held in place by a wedg 
In case bearing metals are to be tested either the test block or the cup or both can be made 
the appropriate material. The friction lever is provided with a vernier scale 
weight for obtaining accurate measurements and ) levers 3 ire equips 
carrying adjustable weights. A welded steel housing is pri 
mandrel and levers. 


botl 


The operation of the device is substantially as follows: Assuming both test pieces in pla 
the driving motor or line shaft is brought up to the desired spee the li if ric 
to the required temperature, is allowed to flow over the test block. The loading leve 
then loaded by means of weights until the desired unit pressure is obtained 
pieces, a chart being furnished with the apparatus whicl gives the necessary weights 
the loading lever per 1,000 lb. of unit pressure. If only the load carrying capacity of 
oil is to be determined, the test block is removed after 30 minutes running, and examined 
signs of scuffing. The degree of scuffing determines the relative load carrying capacity of the 


Ss 


Tease. the te 


lubricant. In case the coefficient of friction of the lubricant is desired, weig hts are added to 
the friction lever until it moves away from the stop. Loading the upper lever causes the 
friction on the test block to move it forward horizontally, unbalancing the friction lever until 
it rests on the stop. This condition is compensated by adding the weights on the friction 
lever, until the system is again in balance and the lever is off the stop. The coefficient of 
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t nount of weight it takes to balance 
1 simple matter if extreme accuracy in this regard was needed to pr 
ctric circuit between the lever and the stop that would indicate, by me 
levice, exactly when the correct weight is reached. The same |} 
true, of cé > in case different bearing materials are bein d. Not the least interest 
nachine is the permanence of the records it provides. The conditior 
we 


tan ZIN§ ve effectiveness of the iubri 


a make « 
of a lamp, me other 
feature 

, : 
test block can be examined at leisure, as a Means ¢ 


under test 


New |Transit-Level 


(Warren-Knight Company) 
HIS instrument resembles to a considerable degree the general design of all Wart 
Knight transits, but differs from them principally as follows 
1) The horizontal circle is held in position by automatic spring tension and is set t 
zero reading by hand 


The telescope cannot be plunged through the standards 


(3) The telescope is provided with 
metal collars similar to those on a wye le\ 
(4) The tops of the standards form 
bearings—a V and a Wye in each 
telescope axle being normally held in the 
bearings by spring clips, with provisi 
instant release. 

(5) The telescope and axle car 
out of the V bearings (the normal working 
position) and the telescope rested in 
Wye bearings for checking the adjustment 
in the same manner as a Wye level 

The principal objection to instrument 
which the telescope with level vial atta 
can not be rotated on its axis, is the ir 
to easily check and make adjustments 
objection has been entirely overcome it 


Warren-Knight transit level by designing 


t 
on eA j ndards. so that the teles 
telescope and standards, so that the tele 


ind axle may be easily lifted out of ther 
working position in the V bearing 
placed so that the collars on the teles 
rest in the Wyes provided by the 
bearings (patent applied for) in the t 
the standards. The adjustments 
level vial and cross wires may then be t 

or made by one person, (exactly as for a Wy 
level) without the use of any graduated rods or other assistance. The telescope, after testi 
(and adjusting if necessary) is replaced in its normal working position (with the axle ir 
V bearings) ready for use, with the assurance that both the crosswire and level adjust: 


are correct. 

The telescope may be clamped in any position, either level or otherwise, and then br 
to an accurate setting by means of the slow motion tangent screw 

The transit-level offers the distinct advantages of a fully protected graduated hort 
circle with double vernier reading to single minutes; an exceptionally liberal vertical 
range of sight above and below the horizontal (110°); full 34” shift of the instrument 
tripod plate; high power telescope with close focus lens combination; generally stur 
struction; U. S. Standard thread for tripod head and plate; and particularly the abi 
check the telescope and level adjustments in the same manner as a Wye level 


This instrument can be used to advantage for all kinds of work for which a surveying 


ment is normally used 
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e e 
Portable Testing Kits 
(General Electric Company) 
A NEW portable testing kit for alternating current, for checking current and volt 
Z£-\ industrial plants and for central station use, has been announced by the General Electri 
Company The kit overcomes one of tl 


Dp 


: 4:1 ‘ 
ranstormers and like apparatus, since tI 























Ammeter reading actua 
through transformer). 


The testing kit includes a new split-core current transformer, a companion ammeter, 
ce 


other portable instrument, a ten-foot two-ircuit lead, and a leather carrying case 


transformer, ammeter and lead form a unit, and are calibrated together for maximum a 
Testing kits of various combinations can be made up t 
50foot, two-circuit, calibrated lead can also be supplied 

Opening with a flick of the thumb, the new transformer snaps tightly closed, encircling 
the line wire. The ammeter, of the AS-3 type, is sturdy, compact and accurate. Other 
instruments of the same type, single and double-rated ammeters and >, double and triple- 
rated voltmeters, are available. The carrying cases, of heavy black Scotch-grain leather and 
built to stand rough usage, are of three sizes to fit different combinations of instruments. 





April, 


INSTRUMENTS 


One method of using the kit is to have one turn of the line through the transformer 
ammeter then indicates directly on the scale the actual current in the line. Wher 
sired to measure current lower than could normally by read directly on the scale, 


Iv 1 


i 
thor 
Viitl 
two turns through the transformer The ammeter then indicates double the current ir 
line. This method can be carried further by increasing the number of turns through 


transformer, and obtaining the actual current by dividing the reading by the number of tu 


New Combination Projector 
(E. Leitz, Inc.) 


HE Projector ““Vh” is equipped with four parabolic mirrors which act as concentr 
medium for the light rays emanating from the lamp and this effective mode of light 
centration yields an exceedingly brilliant illumination of the opaque object. In additi 
four mirrors cast the light in an evenly distributed manner, eliminating the po 
shadows when uneven objects are used for demonstration. The increased light cor 
tion is likely to create heat absorption which acts disturbingly upon objects of ser 
nature and to obviate this, the projector “Vh* has been equipped with a ventilator 
system which continuously blows cool air upon t | 

even the most sensitive specimens are protected against disturbing heat 


1 
] 
G 


y 
he projected surface. By means of this 


“ 


(4 ~ 


| 
r 
« 
————¢« 


{ E Leitz Wetzlar j 


As additional advantages, beside the features cited, are to be mentioned the perfect 
system with which the projector is equipped and likewise its precision mechanical 
tion, not to overlook the exceedingly simple manner of manipulation 

The housing is made of strong sheet iron, covered with crystal lacquer carefully 
and burned to the metal surface to prevent its chipping off. The housing measures: extret 
height—54 cm., extreme width—43 cm., extreme length—100 cm. The distance fr 
lower end of the supporting feet to the center of the opaque objective is 40 cm. and 
center of the lantern-slide objective 25cm. The weight of the apparatus is 59 lb 

Opaque objects in widths up to 60 cm. and any available length can be placed 
opaque stage and may be shifted to any required position, thus permitting the pr 
of any portion measuring 16x 16cm. Since the supporting stage for opaque objects 1: 
vided with spring and lever whereby books, etc., are automatically pressed firmly against t! 
housing and yield a plane surface, the image on the screen appears flat and not curved 


i 


are provided to hold pictures, photographs, maps, etc., permitting a quick change f1 
to another. 

By merely turning a lever handle, the change from opaque projection to lanterns 
vice. versa, is instantly accomplished. The projector housing carries opposite the 
slide objective a condensing system of 155 mm. diameter. The lantern-slide changer | 
improved pattern, each lantern-slide snapping into position and when inserting a ! 
the former is removed automatically. 
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Ohmer-Kienzle Vibracorder 
(Ohmer Fare Register Co.) 


HE Ohmer-Kienzle Vibracorder records the exact clock time that any motor vehicle or 
any piece of machinery is in operation or is idle. A small paper disc 5” in diameter, 
taken from the instrument once a week, tells the whole story of 7 days’ operation. It is 
operated by vibrations or oscillations which are always present when a motor vehicle or any 


piece of machinery is running. 





No. V-7 CHART ~ 
From FEB 2-193! —_ 
te, FEB9-193| 








The Vibracorder resembles a small clock 
As a matter of fact, it is a high grade, 
eight day, 6 jewel clock with an easily read 
dial which assists the driver of a motor 
vehicle or the person supervising the opera- 
tion of machinery in keeping his work 
strictly up to schedule. In addition to 
moving the hands of the clock, the mechan- 
ism rotates a drum within the instrument 
bearing a specially prepared disc or chart 
under the point of a steel stylus or pen 
point, 

The chart is laid out with spaces for 
minutes, hours and days, and for both day 
and night operation. A wide line is plotted 
on the chart by the stylus as it moves over 
the chart, vibrating in unison with the ma- 
chinery. In a similar manner a light line is 
drawn by the stylus when the machine is at 
rest. 
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Electro-Viscometer 


N instantaneous electric viscometer for rapid measurement of the viscosity of fini 

materials has been developed by the DeVilbiss Company. This device ir 

viscosity of paints, varnishes, lacquers, oils, etc. in visual scale units just as the ammeter 
lat. fn wt | 

il which the battery is being charged 

It has often been pointe t t faulty spray jobs, poor atomization, orange pe 

work, sags, et nay be due to inaccurate thinning viscosity control. The De\ 

viscometer measures the visc ity finishing materials in 1@ plant to an accuracy [ 

%¢ : 


dash of an automo 


( 











The viscometer measures viscosity by rotating 


standard electrical conditions t shows liquid consist 
of the viscosity load imposed by the liquid upon the impelle 
the electrical circuit of the rotor driving the impeller 

The viscometer gives almost instantaneous readings in scale unit 
simplicity, have been called DeVilbiss units. The scale has been de 
vary for a given liquid density approximately with the logarithm of the a 
Calibratioh charts are built up permitting the converting of DeVilbiss units 
established units as Saybolt seconds or Engler degrees 

When measuring the viscosity of any liquid with this visc 
change the liquid from one container toanother. All measurements can 
original container. The liquid does not need to be transferred int« 
the instrument is introduced into the liquid in its original receptacle 


The advantages of the instrument are as follows 


E 
11 

In operation, an attachment plug is connected to any light socket and the instrun 
nected with the line by means of a snap switch. The potential on the circuit is adjuste 
definite value by means of a control dial and the impeller is then submerged in tl 
The push button on the handle of the impeller mechanism is depressed and the consist 
the liquid is simply read from the viscometer dial 

The viscometer is especially advantageous in factory and laboratory control wo 
quick, accurate and dependable reading is desired. Installation can be made in 
In order to properly supply these instruments, it is only necessary to know th 
whether direct or alternating current, and if alternating, the number of phase changes 
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(Consolidated Ashcroft Hancock Co., Inc.) 
HE advent of high pressures and high temperatures, with the corresponding severe service, 
has emphasized the need for more durable pressure gages. On turbine work, for instance, 
with vibration and pulsations prevalent under high pressures and temperatures, the best 
linary commercial gage of the past was under an abnormal strain which it could not be 


-cted to resist for any length of time. Power plants demanded a better and much finer 


tT ana 


gage which could be had flush mounted, for 
; 





ordinary wall mounting, well as for flush 
mounting with illuminated dial. Many 
industries had process work where the need 
for such an instrument was evident 


> movements, 
were bushed with monel 
tand up. For the Dura 
gauge, ecial movement of nitralloy steel 
was developed, and for a period of over 6 
months tests were run on sample movements 
It was found that the nitralloy movement 
would out-wear 100 bronze movements 
Springs bored out of special solid steel 
alloy were als leveloped sO that their 
expansion al | ntraction were absolutely 
uniform throughout the entire range. These 
springs made possible uniform graduations 
on the dial and, at the same time, enabled 











making the gage with an accuracy of 14%. 
The sockets are made of forged steel, and the cases are die c ast and usually furnished with 
black, hard rubber finish that are made abs lutely water proof 
Another important feature is the unique pointer or hand 1 which has an integral micrometer 
adjustment which makes it simple to compensate the gage for water leg in the field 


Type $ KVA-Demand Meter 


(Sangamo Electric Co.) 
HE type S kva. meter is an auxiliary device controll: 2 watthour meters, measuring 
the energy and reactive component, to give, on a single chart. the { 


‘lowing information 
relative to the load: 





IAnwawie 


> measurement is so made as to define 
the kva. demand as the vector sum of the 
voltamperes in the individual phases, and, 
therefore, agrees with the generally accepted 
definition of power factor and kva. in poly 
phase circuits. The power triangle, cor 
responding to any given interval, is drawn 
on a strip chart 
The energy is measured by a watthour 
meter and the registration is transferred 
through electrical means to a stylus which 
travels in a horizontal plane across a vertical 
paper strip. The integration of the energy 
is obtained with a watthour register similar 
to that on the watthour meter. The stylus 
is also mechanical lly connected to a pusher arm which advances a friction pointer, giving the 
maximum demand in kw. 
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Similarly, the reactive component is measured by a watthour meter connected so that it 
integrate the reactive component, and its registration is electrically transferred to a s 
register in the kva. meter, and in addition drives the paper chart. 

A synchronous motor performs the dual operation of, first driving an auxiliary sty] 
constant speed across the 12 equally spaced divisions at the right of the paper chart 
second, at the end of a predetermined time interval, tripping and resetting to zero the s 
controlled by the energy component meter. Using one edge of the paper as one side 
right-angle triangle, the return of the stylus to zero completes the power triangle. 





New Counting 
and Estimating 


Scales 
(Seederer-Kohlbusch, Inc.) 











Sebo, Fatimstor HE Seko estimator can be used 

to determine the weight of 
article per gross, hundred or thous 
and. Capacity is 1 lb., sensitive t 
1/1000 oz. 

The divisions on top of 
show the weight by hundred 
thousand. Lower divisions show 
weight per gross in lbs., ozs. 
fractions of an oz. The weight of 
sample can be read from the upper 
divisions, each graduation showing 
1/100 oz. 

The Seko counting scale can 
used for packaging items such 
screws, needles, buttons, tacks, et 
and for counting articles of ever 
description. Scale will count eithe: 
by 10 or 12. One piece in th 
weight pan equals 10 or 12 in th 
larger pan. Capacity: 4 Ibs. Sen 
sitive to 1/1000 oz. 

The Seko decimal weigher is usec 
for weighing or counting various 
kinds of materials in the plant, qu 
tation or purchasing depat 
All readings are in decimal parts 
a pound. There are no loose cou! 
terpoise weights. The instrument 
is direct reading and has a capacity 
of 1 lb. by 1/10,000 Ib. or 500 g. by 
Seko Decimal Weigher 50 mg. 
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COLLINS 
VISCOSITY 
TUBE 


(Arthur Collins) 


HE velocity of an air 
bubble rising in a liquid 
is proven to be a satisfactory 
*thod for the comparison of 
viscosity or consistency 

f | ind Holdt™ of the 

ag x int ar | Varnish Resear h 
j | oe : iboratory,’ Washington, D 

no ’ ee age © as established the 
£ ae glas > with a rising bub 
ble scientific instrument 

omparison of con 


sistency 


< Any glass tul 
nc.) Any glass tu 
ee f between .40 
| 
| > used 
e used ‘ Bree 
’ : strate the action of a bubble 


t of af , a : ‘ s it rise a transparent 
- thous liquid to be 
itive t (= sri glass 

é ube which is sealed at the 
sottom and an air space 1s left 
it the top. After plugging 
the tube at the open top it is 
inverted and the rate of travel 
of the air bubble upwards is 








OZSs. \T rv) 

: ‘ the means used for comparing 

. + ad. t = 
ght of a i : T 

5 : 3 the consistency To further 

e upper x explain the action, let one 


imagine that the liquid in the 
tube is made up of thin layers 
one sixteenth inch in depth. 
Each layer must await its 
turn to be accelerated from a 
position of rest and then 
caused to flow in a thin layer 
along the wall of the tube 
The liquid has changed its 
molecular arrangement under 
aconstant force. The veloci 
ty is no greater at the top 
than it is at the bottom. The 
penetration of the bubble goes 
through the same cycle at the 
| bottom of the tube as it does 
ant, qu at the top Unlike other 
artment f ¥ types of instruments there is 
: ’ gt no capillary tube or moving 
; parts to contend with 

i sardner and He dt based 
their determination of “Ab 
solute Viscosity” on tubes of 
approximately .42” in diam- 
eter. Of course the tubes can 
be of any convenient length 


showing 


Various 
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It is recommended that two tubes of different diameter be use The use of 
provides a double check on the liquid and over establishes two points on a cur 
which the velocity he liquid in any diameter of tube can be anticipated. The use 
two tubes is the equivalent of using another type of instrument where the test is mad 
two capillary tubes of different diameter 

The cut shows the Collins brass viscosity tube. It is a brass tube provided with 
glass tube extension at its top through which the arrival of the bubble at the top can b 
served. The liquid to be tested is first put ina vessel. The tube is supported so that its b 
is submerged in the liquid. The tube is filled by suction applied at the top. When the li 
is sucked up to a desired level in the glass section, the suction control cock is closed ar 
liquid will remain stationary. The bubble is started by either lifting the tube end abo: 
liquid surface in the vessel or lowering the vessel and exposing the end of the tube 
either case when the end is above the liquid in the vessel, the liquid in the tube will st 
run out. In doing so there wi. be created a bubble which will travel the length of the t 
The bubble starts automatically at the instant the tube is lifted. With the stop wat 
elapsed time from the starting of the bubble until it breaks thrcugh the top surface is « 
determined and is a direct means{of comparing viscosity. 

The Collins brass tube has several advantages over the glass tube. The effect of 
of the bubble has been eliminated by creating a very long bubble. Dark liquids do 
scure the glass Tubes are of metal and of any length and uniform diameter. T 
watch is the medium through which the relative viscosity is determined 
characteristics of a liquid can be define iting the diameter of the tube 
of the watch 

Practically any liquid of any color and co can be tested with this tube 


New Binocular Re- 


search Microscope 
(E. Leitz, Inc.) 


HIS new construction is a boon t 

ts since by using a binocular b 
incl ubes, the observer can maintait 
al upright position while using the mict 
This new microscope can likewise b 
for monocular observation since a! 
changeable means is provided for usit 
a monocular or binocular prism bedy 
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CONTROLLERS. Bulletin No. 990) de AIR OPERATED CONTROLLER EQUIP- 
scribes the temperature-time controller, which ME » Catalog 4000 is divided into three 
iutomatically starts the operation when the sections as follow Instr , 
set has been entered, brings up the temperature Section; and Accessorie 
to the “‘boil,"’ holds for desired duration without Co., Waterbury, Conn 
wasting time and then shuts off the steam and INTERFEROMETERS AND INTE RFER- 
rings bell or flashes light to notify kettle man ENCE APPARATUS. Catalog 1 con 1 
ind boss dyer that the operation has been line of standard interferometer 
ompleted. C. J. Tagliabue Mfg. Co., Park interference apparatus and some acce 
& Nostrand Aves., Brooklyn, N. Y. ise with thease instraments. Caartni 

CONTROLLERS. Bulletin 989 describes Corp. 1201 Wrightwood Ave 
and illustrates a round form recorder-controller ELECTRICAL ‘Net RUMENTS. 
which has been devised for the canning of fruit, leaf catalogue describing :radio meters. t 
vegetables, meat, fish or any other food product equipment, ammeter for the sutomobil 
C, J. Tagliabue Mfg. Co., Park & Nostrand meters for the battery station and various other 
\ves., Brooklyn, N. Y. electrical instr ruments Hoyt Electrical Instru 

LINE TESTER. A circular describing a line ment Works, 755 Boylston St., Boston, Mass 
tester for rapid and accurate leakage and resis- ENG INEERING . peta INSTRU- 
tance tests in electric circuits, lines and wind MENTS. Cataloe describes and illustrate 
ings. Herman H. Sticht & Co., 15 Park Row, engineering, surveying and mining instrument 
New York, N. Y. in general use. C. L. Berger & Sons. Inc. 3 

TESTING SET. A reprint taken from Williams St., Boston, Mass 
Siemens Review entitled, ‘‘A New Portable MICROCHRONOGRAPHIC WHEEL. Thi 
Testing Set for Current Transformers’ by title of this article by George R. Town is “Pre 
Otto Sieber, Siemens & Halske, Electrical cise Measurement of Short Time Intervals 
Measuring Instrument Dept. a H. use of the Microchronographic Wheel 
Sticht & Co., 15 Park Row, New York, ¥i printed from the August 1930 issue 

BRAKE TESTER. A leaflet occa and view of Scientific Instrument ds 
describing the Tapley Brake Tester which gives Northrup Co., 4901 Stenton Ave., Philadelphia 
instantly stopping distance accurately — Pa 
its reading till released, covers all speeds é CALCULAGRAPH 4 booklet entitled 
conditions. Burton, Moore & Lush, 755 Elapsed Time Records” contains time-keeping 
Boylston St., Boston, Mass. information Calculagraph ( ompany, 50 

MOISTURE METER. Bulletin 998 , Church St., New York, N. ¥ 
scribes a moisture meter which accurately ; ENGINEERING ACHIEVEMENTS Re 
luickly sutermines the moisture content print 441 taken from the January 1931 issue of 
wheat. ( J. Tagliabue Mfg. Co., Park & The Electric Journal is entitled Engineering 
Nostrand Aves., Brooklyn. N Y \chievements of the Westinghouse Electric and 

— WEIGHTING. Bulletin 988 illustrates Manufacturing Company During 1930 
t close up view of an actual silk weighting in Westinghouse Electric & Mfg. Co.. East Pitts 
stallation. C. J. Tagliabue Mfg. Co., Park & 


; I zh, Pa 
Nostrand Aves., Brookl N. Y. puren, - 7 A 
CONTROLLED KILNS. Builetin 994 e TRANSFORMERS AND AUTOTRANS- 


en . 
titled “* Safeguard Lumber Profits with TAG FORMERS. A new 12 page illustrated Circul 
Controlled Kilns."" C. J. Tagliabue Mfg. Co. ar 1886 covering dry type transformers and 
Park & Nostrand Aves., Brooklyn, N. Y. autotransformers,also tables giving their rating 
J HERMOMETERS. Bulletin 992 shows style numbers, weights and dimensions Wes 
actual size of the round form recorder used inghouse Electric & Mfg. Co., Fast Pittsburgh 
m water lines, storage tanks and particularly Pi 
m washwheels, to determine the t mperature WATER WORKS JOURNAL. No. 2 
C. J. Tagliabue ie Co., Park & Nostrand February 1931, contains the following articles 
\ves., Brooklyn, N. Y. everly Hills ydraulically Speaking 
_ RECORDOGRAF. Form A-238 describes a Orifices; ie Bu ‘ssion and the 
eal demonstration of the performance of a Drought; esiar ll len, Utah; 
Re ‘cordograf placed on a truck It illustrates and “Wat« 1 ) our Water Waste and 
the completeness of the information furnished. Save Mone ittsburgh Equitable Meter 
Obmer Fare Register Company, Dayton, Ohio. Co., 400 Lexington Ave ittsburgh, Pa 
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PROJECTORS. Pamphlet No. 1177 describes VISCO-METER. 
a combination proj« sed for opaque nstrument which e1 
jects, antern-slide 
slides, et« E eitz, Ih I t ing 
New York, N. ¥ eS 
_TmEODOL = ‘ ication N ] f GRAPHIC METERS. 
liagran Cooke lates alihed pn ape 
n & Simr 
S.W.1 


ant ¢ 


SMOKE RECORDER. 


ae rage Phat 
e., Philadelphia, Pa 
3 _TOOL ROOM SPECIALTIES 
‘CYLINDER TESt GAGE. \ leaflet de aren Be ~ gree wenpene 
cribing M« 1 165 « t gas ed for pair BS gai ge , 
———— g inside ¢ meter It 1 p to A ' ket. R. I 
fede —— te rr l } ¢ ” < 
den “file : METERED CONTROL. 
CONTROLLERS. Circular 224-G contains describes meter 
cha s ich show yw the tre eT ntr mpr ( 
Lew & ‘Northrup ., 4 tenton Ave STEAM COSTS. 
Philadelphia, P entitled. “Who'll | Cl 
DRECISION AUDIO FREQUENCY 3rown | Instrume: lt 
BRIDGE. A reprint fro: December 1930 —bahette Aviines Philadel: Pa 
AC. SRST BLUE PRINTING MACHINES & ACCES 
SORIES. ( M -2 


1901 Stent 


rup Co t( } 
PHOTOMETER, OSCILLOSCOPE, THER- 
MOCOUPLE, Bulletins No. 281, 282 and 301 =e, f 
spective e and illustrate the Ultr INSTRUMENTS, EQUIPMENT 
Reich Stabilized gue 1 trating il r I j 
c Mi 
ELECTRIC AL MEASURING INSTRU 
MENTS. A paper entitled t 
“News Letter” suring nstrul 
rations of the 
transiormers 
megohmer are also desc 
Herman H. Sticht & Co., lk rk Row, Nev A ed 
York, N. ¥ ‘ orthrup 
AIR CONDITIONS. I 5 > Pa 
scribes how recorders enable the "VULCANIZED FIBRE. A 
building to be controlled to within a “Diamond \ Pibr 
of the exact desired quality. Leed t 
Co., 4901 Stenton Ave es aay omg . 
be ple Bul lletin No. 53 
Model 221 and 223 Pyromet 
measure the temperatu 1! mall 
size heat-treating furnaces 
Laborat a. Inc., 141 V 


Co 1901 


, De ™ 
GAS ‘SATURATION CONTROL 
DMF 589 gives a 


liagrams of tl 


Chicago, Ill er put tb 1e Foxboro 
CONTROLLERS. Circular 180-P describes LIQUID METERS. 
a Potentiometer Controller designed for a V-900-B3 and W-900-B4 « 
acy Leeds & — rup Co., 4901 Stent ston oil, anc 
Ave., Philadelphia, Pa. 
QUADRANT BALANCE. A circular de v. J 
scribing Nos. 406, 407 and 408 Improved BALANCES. 
Qu — Balance. Julian H. Becker, Delft, describing Heusser 
Holland Analytical Bal 
ANALTYICAL BALANCE. A | ply Co., 225 Broadw 
scribing 6 different types of ar tical balances. COMPASSES 
Seederer-Kohlbu wm: Inc., 149 Ne w York Ave : and illustr ates li l 
Jersey City, N i y. S. Ritchie 
THE FOG WORN, The February, 1931 of Stree Mass 
this publications contains an article entitled, ac OUSTIME TER. 
‘Keeping a Textile Mill comfortable. Parks- s 1e Burgess Acc 
Cramer Company, Fitchsburg, Mass. measurement of id intensit 
RECORDING VOLTMETERS & AM- Par Company itl West Monroe 
METERS. Leaflet 20512 includes voltmeters I) 
and ammeters. Westinghouse Electric CARBON DIOXIDE tg hearer 
Mfg. Co., East Pittsburgh, Pa No. 3004 describes Bro wwn E 
MICROSCOPE. Pamphlet o. 1180 de I venience, acc 
scribes and a er s a new binocular resear 
microscope. >. Leitz, Inc., 60 East 10th St 
New York, N Y 
KNIFE SWITCHES. Leaflet 20509 cover RHE G RAPHIC. No 
the application and construction of m conta arti 
switches. It also contains a table inch 1 
ratings and style numbers. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
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ALFRED SUTER 


200 Fifth Ave. New York 





The LOSENHAUSENWERK 
PENDULUM IMPACT 
TESTER 

For: CHARPY or 
BENDING IMPACT 


rESTS 
For: IZOD TESTS 
and for: IMPACT 
TENSILE TESTS 


Mounted on Sturdy 


Cast Iron Frame 


Illustration Shows a 


120 foot/pound Machine 


We build them up to 
1800 foot/pounds 

















eAutomatic Control 


increases your un ifo rmity 


MINNEAPOLIS-HONEY WELL 
REGULATOR CO. 2735 Fourth Avenue South 


Minneapolis, Minnesota 




















Measures Temperature Anywhere 


No longer need you wonder or 
guess what the temperature is in rr 
any part of your kiln, dryer or ier Thermo 
furnace. . Lance 

With the ‘Alnor’ portable Ther- 
mo Lance you can take temperature read- 
ings quickly at any point where you can 
insert a thermo-couple. 


*Alnor”’ 


Sturdy, light and self-contained the Thermo 
Lance is a boon to brick makers, heat-treaters 
and others. 


Send for full description 


IL LINOIS TESTING L ABORATORIES, Inc. !*°¥: Austin Ave. 


Chicago, Ul. 





When writing to the above companies, please mention INSTR[ 
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CURRENT LITERATURE REVIEW 


Abstracts on instruments and devices for measurement, inspection and contro! 


The Technology Department, Carnegie Library, Pittsburgh, Pe., will furnish photostats of material abst 
here. Negative prints ere 35 cents per page, plus 10 cents for mailing (first class). A\ll orders sh 
paid in advance. The library is not responsible for loss in mail. 


MISCELLANEOUS 


Diaphragm-Controlled Relay. 
schrift. Aug. 2 1930, pag 


other liqu 


What Is Your apna) ore ofa Filter r? 1 ery ril, 1930, pages 11 


Classification and brief dis 


7 


Inspection and Repair of Tachographs. Ameri ichinis 2, March 27, 1930 
BOR 


he ichogra r ‘ 1 OV n h I permitting a close check on the 
rain. Discus efly son the details o eapir of these instruments R. H. P 
Performance of Valve Mechanisms Is Recorded by Specially pongnee Line of Instrument 
Jehle White Motor Co \utomotive Industries, April 26, 1930, pages 654-658 

The object of the art to describe and demonstrat pment for studying the 


anv valve gear Cam and spring mbinations possessi maximum number of fault 


ij 


ye 


lected and analyzed in the test « ribed.—G. N 


Application of Tolerance System Depends Upon Nature of Production Process. J 
\merican Standards Association) Automotive Industries, April 26, 1930, pages 646-649 
The author considers the relative merits of the unilateral and bilateral ‘‘basic hole syste 
points out why the unilateral system was chosen as the American standard G.N 


The Experimentation Station in the New Laboratory for Physics, Chemistry and Electroc he mistry 
at the Technische Hochschule Stuttgart. (Die Experimentieranlage im neuen Lab 
fur Physik, Chemie und Elektrochemie der Technischen Hochschule Stuttgart W 
Siemens Zeitschrift, Feb. 1930, pages 102-107 
Illustrated description of the new experiment station installed by Siemens & Halske 
Technische Hochschule Stuttgart, Germany G 


Determining Protection of Underground Pipe Through Proper Survey. P. J. Richar 
Richards & Son, Denver, Col Water Works Engineering, April 9, 1930, pages 491-49 
The author stresses the necessity to discover the physical characteristics of soil, temper 
stray currents, before the protection of pipe and other underground structures of water dist 
systems is decided upon. The nature and extent of coatings is considered G.N 
Atmospheric Conditions and Knock Testing. D. B. Brooks, N. R. White & H. H 
yurnal, July 1930, pages 56-68 
This paper constit progress re port on work undertaken with the object of as 
} } 


, 
I 
order of magnituc rrors | ly to be introduced in knock testing by variations 


conditions 
Significance of Tests for Motor Fuels 

In this paper the author discuss« 
larly in the light of extensive research work 
dustrial laboratories and the United States Bure 
yn the subject supplements the paper 


Relay for Use in Regulatory Circuits. L. G. Wesson 
Analytical Edition, Apr. 15, 1930, pages 179-180 
Diagram and description are given of an ele i y ir 
1utomatically interrupted and in which undesirable yarking is prevet 
switch is used M. E. H 


A Light-Metal Pantograph (Ein Leichtmetall 
wesen, Nov. 15, 1930, pages 815-820 
lilt of Electron, collapsil ircumscribing arm cm, marked for th 
Pessler Sohn, Freiberg-Sachsen H.A 


trom: 


yannungspruefet Max Knopff las und Apparat 


ind insatisfactory conditions inner stresses al 
in not be recognized before the glass enters the 1 
process As the glass assumes with such stresses the property to become double re 
be detected with this new stress tester which consists essentially in a set of double-retra 
prisms between whi ch a sample of the glass is brought By another arrangement 
determination of the quality of the glass can be made The instrument is by 
H.A 


Wetzlar, and Dr. Steeg & Reutter in Bad Hamburg 


Art 


The Baader-Measurement of the Aging Trend of Insulator Oils (Ueber die Baader 
mung der Altersneigung von Iso ieroelen). v. d. Heyden and Typke Elektr 
Zeitschrift, May 1, 1930, pages 640-641 

When making tests with the oil tester of Baader, a wide scattering of results was obs 
to a very great extent was due to influences of temperature; hot weather gave high 


low Baader-values.—H. A, 








INSTRUMENTS 





BUYERS’ GUIDE 


Of instruments and devices for measurement, inspection or control 


If you are unable to find what you require in the Buying Section of INSTRUMENTS 
Section, Instruments Publishing Co., Pittsburgh, Pa. 


ABRASION TESTERS 


Atlas Electric Devices Co 


ACCELERATED TESTING CAB- 
INETS 


Atlas Electric Devices Co 

ACIDITY RECORDERS 
Leeds & Northrup Co. 

ACOUSTIMETERS 
Burgess-Parr Co. 

AIR FLOW INDICATOR 
Brown Instrument Co. 
Foxboro Co. 

Meriam Co. 

AIR METERS 
Foxboro Company 
Meriam Co. 

Taylor Instrument Cos. 


ALIDADES 


ALTIMETERS 

Tagliabue Mfg. Co., C. J. 
AMMETERS—Indicating 

General Radio Co. 

Jewell Electrical Instrument Co. 

Rawson Elect. Inst. 

Westinghouse Elec. & Mfg. Co. 

Weston Electrical Inst. Corp. 
Recording 

Bristol Company 

Tagliabue Mfg. Co., C. J 
ANEMOMETERS 

Bristol Co. 

Taylor Instrument Companies 


ARMATURE TESTING EQUIP- 
MENTS 


Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Corp. 


ASPHALT TESTING APPA- 
RATUS 


Tagliabue Mfg. Co., C. J. 


ATTENUATION NETWORKS 
General Radio Company 
Rubicon Company 


AUDIO-FREQUENCY OSCIL- 
LATORS 


General Radio Company 


BALANCES 
Alfred Suter 
BAROMETERS—Aneroid, Mer- 
curial, Recording 
Bristol Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
BATTERY TESTERS . 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp. 
BEARING TESTERS 
urgess-Parr Co. 
BOARDS: INSTRUMENTS 
Foxboro Co. 
BRAKE TESTING METER 
onan, ELECTRICAL 
Inductance Conductivity, Hoopes, 
uctance, eine Resistance, 


tet 





“aoe Radio Co. 

Leeds & Northrup Co. 

Rubicon Company 
CABLE TESTERS 

Leeds & Northrup Co 

Rawson Elec. Inst. Co 

Rubicon Company 
CALORIMETERS 
Peroxide, Oxygen Bomb 

Burgess-Parr Co. 

Geertner Scientific Co. 
CAPACITANCE METERS 

General Radio Co. 

Leeds & Northrup Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
CARBON DIOXIDE METERS 

Brown Instrument Co. 

Foxboro 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J. 
at MONOXIDE MET- 


Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J. 


CATHETOMETERS 
Geertner Scientific Corp. 


write Information 


Give complete information of requirements 


CEMENT TESTING INSTRU- 
MENTS 


Alfred Suter 


CHRONOGRAPHS 
Gaertner Scientific Corp 
Leeds & Northrup Co 


CHRONOMETERS 
Tagliabue Mfg. Co., C. J 


CLOCKS—Gage Board 
Brown Instrument Co 
Bristol Company 
Foxboro Co. 


CLOUD & POUR TEST APPA- 
RATUS 


Tagliabue Mfg. Co., C. J 
COILS 

Resistance, Inductance, Special. 
General Radio Co 
Leeds & Northrup Co 
Rubicon Company 


COIL TESTING EQUIPMENTS 

Leeds & Northrup Co. 

Rubicon Company 

Westinghouse Bes. & Mfg. Co 
a borsring I 
COLORIMETERS 

tlas Electric De vices Co 

anon Lens Co 

Tagliabue Mfg. Co., C. J 
COMBUSTION CONTROL 

EQUIPMENT 

Automatic Temp. Control Co., 

Brown Instrument 

Illinois Testing Labs., Inc 

Leeds & Northrup Co. 
CONS hee MEAS- 

_ URING INSTRUMENTS 

General Radio Company 
COMPASS 

Taylor Instrument Companies 
COMPARATORS 

B. C. Ames Co. 

Fecleral Products Corp. 

Geertner Scientific Corp. 








Flat Responsive Curves required by Broadcast 
Stations, Laboratories and in Speech Transmission, 
are supplied by Ferranti Audio Frequency and Special 
Impedance Matching Transformers. 
formers, built in U.S 


= 4 = 
Better Amplification for Educational and Special 
Commercial Needs, furnished by Ferranti Amplifiers. 
Full information on request. 


FERRANTI, Ine. 


12d St. 


130 W. 


A., shipped in 48 hours. 


Special Trans- 


New York 
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Practical Test for Determining the Hiding Power of Paints 
Le M Cleanin Fir lit | e 19 iL he) 
} r 


Pfund cryptometer ey re " 
Automatic Recording Waterproof Tester 


br 


A Design for a Very Large Telescope 
M x Jour ts \ 


1) 


iggt f of R. H. P 

Testing and Rating of Fuel Fired Industrial Furnaces 
yustl Fuels & Fur 19 

gag 

Te ating Refrac tory Ceme nts. 


Practical Testing of Sheet and Strip for Drawing Operations 
M 1930. 1 239-242, 27 


INSPECTION 

Inspe cting Bar Stock t apne ee tic Anal ysis. R. Moo 
ra if an I in I I 

mater te 


slow 


th 
the 
th ‘ DO ) i ~ ) 
Selective Raeodtins Cuts ‘Asse mbley Costs. 
19 pages S06-81( 
konemenlinl pra 
have replaced 1 
assembDie« 
made of various 
bet weer | 
0.0005" 
ready rimme 
Lamps for Inspecting Small Holes. 
Ligh S st ired from a sma 
light Mirrors ma 
A Standard Test Set tee Vacuum Tube s. 


s 85-89 


d. ct 


page 


nstruction 


INSTRUMENT DESIGN & CONSTRUCTION 


S P t Ma 


Maintaining Precision in Production Lapping 
HSH-DSS 
bst a paper b the Machine 

z ngineers at Newark, N 

apr ed within 0.00002 in« 

Gonbinaiion Milling Fixture and Gage fer Setting Cutters. 

Mav 1930 pages 700-701 
Describes and illustrates ad 
attached the fixture 








CONDENSER LEAKAGE RE- 
CORDERS 
Leeds & Northrup Co 


CONDENSERS—Electrical 
jeneral Radio Co. 
eeds & Northrup Co 

Rubicon Company 


CONDUCTIVITY METERS 
Indicating. Recordin g, Controlling 
Leeds & Northrup Co 
Rubicon Company 


CONCENTRATION RECORD- 
ERS 
Leed & Northrup Co 


CONSTANT SPEED & FRE- 
QUENCY SETS 
Leeds & Northrup Co 


CONTOUR MEASURING PRO. 
JECTOR 
ausch & Lomb Optical Co 


CONTROLS, AUTOMATIC 
Condensation 


Tagliabue Mfg. Co, C. J 


Damper 
Automatic Temp. 
Bristol Co 
rown instrument Co 
Foxboro Co. 
Leeds & Northrup Co 
Minneapolis Honeywell Co 
Tagliabue Mfg. Co., C. J 


Contr 


Demand Pressure 
Foxboro Company 


Feed Water 
Brown Instrument Co 
Foxboro Co 
Meriam Co. 

Filter Rate 
sa Instrument Co 
Foxbor: » Co 


¢ 


Meriam Co 


Flow 
Automatic Temp. Control Co 
Brown Instrument Co 
Foxboro Co 
Meriam Co. 
Gravity 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Humidity 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Claud S. Gordon Co. 
Leeds & Northrup C 
Tag! iabue Mfg. Co., C. J 
Taylor Instrument Com panies 


INSTRUMENTS 


Humidity & Temperature 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Claud S. Gordon Co 
Illinois Testing Labs., In 
Leeds & Northrup Co 
Minneapolis Honeywell Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Liquid Level 
utomatic Temp 
Bristol Company 
rown Instrument ¢ 
Foxboro Co 
Claud S. Gordon ¢ 
linois Testing Labs 
Meriam Co 
Fegliabus Mfg. Co., C. J 
Pressure & Vacuum 
Automatic Temp 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
¢ Claud S. Gordon Co. 
Meriam Co 
eta Honeywell 
Tagliabue Mfg. Co., C. 
Taylor Instrument Companies 


Control 


Co 


Pyrometer 
Bristol Company 
brown instrument Co 
Claud S. Gordon Co 
Illinois Testing Labs., Inc. 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Rate-Volume 
Foxboro Co 


Refrigeration 
Automatic Temp. Control 
Bristol Co. 
Brown Instrument Co 
Leeds & Northrup Co. 
Taylor Instrument Cos 
Westinghouse Elec. & Mfg. Co 


Special 
Automatic Temp. Control 
Leeds & Northrup Co. 
Minneapolis-Honeywell 
Rubicon Company 


Lo 


Tachometer 
Brown Instrument Co 
Foxboro Co 
Claud S$. Gordon Co 
Weston Elec. Inst. Corp 


Temperature- Time 
stometic Temp. ( 


c i¢ 


Bristol Co 
SrOWwn instrument ¢ 
oxboro Co 
( ‘aud S. Gordon Co 
linois Testing | abs., 
Leeds & Northrup Ce¢ 
Tagliabue Mfg. Co., 
Taylor Instrument Cos 
Thermometer 
Bristol Company 
Brown Instrument Co 
, 
ud $.G > 
Illinois leatue Labs 
Leeds & Northrup Co 
Tagiiabue Mfg. Co., ¢ 
Taylor Instrument ‘ 
Thermostat 
ristol Company 
rown Instrument Co 
Foxboro Co 
aud S. Gordon Co 
Minneaspolis-Honeywe 
aylor Instrument Com 
Westinghouse Elex 
Thickness 
ine Angus \ 


mpany 


Srown instrument Co 
Gordon Co 
Illinois Testing Labs., Inc 
Tagliabue Mfg. Co., ¢ 
Taylor Instrument Cos 

Unit Heater 
Minneapol 

Vacuum 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Claud S. Gordon Co 
Meriam Co. 

Tagliabue Mfg. Co 
Taylor Instrument Cos 
Valve—Motor Operated 

Automatic Temp. ( 

Bristol Company 
Brown Instrument Co 
Foxboro Co 

Claud S. Gordon Co 
Minneapolis-Honeywe 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 

Water Level 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. ¢ 


is-Honeywell 


ontro 











Electrical Measuring Instruments 


for use at communication frequencies (0 to several million cycles per second) 





Frequency Standards 


Rectifier Voitmeters 





+ Tube and Tuning Fork Oscillators 
Bridges - Calibrated Inductors - Variable Air Condensers - Voltage Dividers 
Attenuation Networks - String Oscillograph - Thermionic and Oxide- 
Accessories: Rheostats, Transformers, Relays, etc. 


GENERAL RADIO COMPANY 


Manufacturers of Electrical Measuring Apparatus 


* Resistance Boxes 


for Laboratory and Industrial Use 


CAMBRIDGE A, MASSACHUSETTS 








When writing « the above company, please mention INSTRUMENTS 
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A Tool for Cutting Precision Threads 
627 


O25 

1 holder With ang 
" \ I i graduated scale 
er were record I cing ( bl yet preci y the correct setting when th 


j 


" 


id Was cult ag 
eae na Device oes a Milling Machine. tthew Harris American Machinist 


page 62/4 


_ Ap 
screws of lling n lines are 1 generally accurate enough. Greater accuracy is s« 
of a device c i a block fitted to slide in the dog slot of the table, and havin, 
and one spri 1 conte poin » tail of the latter extending slightly be 
attached to kn id fitted with a contact point near one end; a movabl 
ntact point opposite the one on th , and carrying a micrometer bead in an exter 
end R. H P 
~ cision Boring in a Vertical Milling Machine. Marshall Bidwell. American Macl 
1930, page 921 
De scribes a master pl: levice used tha vertical milling ma hine to bore 3 holes in a 
nber of boxes. Work was done with an approximate tolerance of 0.0005 inch.—R. H. P 
T ~~ Purpose and Design of the New Equipment at the Royal Smeevanety. Edinburgh. \ 
ions Optical Socis 129-30, No. 4, pages 219 
1uthor leals with the reasons which determined the form the > telescope i Ca 
36 inches aperture and 54 fe ‘ ngth, serving a spectrograph of one two o1 
1 the h a----nromerge vhich s intended to apply it. hese are, general] 
igh different parts of the spectrum. It is pointed out that even an er 
q saaten led Adams to a method that has doubled our knowledge of stel 
\ rheoretical treatment, comprising a discussion of the behavior of the photograph 
fixing t emperature sequence \ SI rograph is required in order to deal w 
The state of the lines, combined with that of the continuous spectrum, convey 
ation that reaches 1 t star's constitution and atmospher« Subsidiary but 
ng questions are those of selective absorption of light by the atmosphere of th 
hese < 1e theoretical and laboratory investigations of the relation between inter 


v4 th 


the density of silver deposit on the photogré ic plate. The whole presents an attr 


AVIATION 
A Radiobeacon and Receiving System for Blind Landing of Aircraft. H. Diamond 
Dunmore. Bureau of Standards Journal of Research, October 1930, pages 897-931 
\ radiobeacon and receiving system is described for use at airports to permit the blind | 
raft under conditions of no visibility The system comprises three elements to indicat 
the position of the aircraft as it approaches and reaches the instant of landing. Latera 
tion (that is, landing field runway direction) is given by a small directive beacon of the san 
as employed for guidance on the airways, differing only in the use of smaller loop antennas an 
power Longitudinal position along the runway (that is, approach) is given by a marker bi 
Height is given by an inclined ultrz thig h-frequency radio beam, used in such a way as to pr 
very convenient gliding path for the landing airplane, free of all danger from obstructions 
fhe Artificial Horizon. Elmer A. Sperry Transactions American Society of Mechar 
gineers, Aeronautical Engineering, Oct.-Dec. 1930, pages 289-291. 
his paper describes the “‘artificial horizon,’’ an instrument developed recent] 
ig Thro y the use of a gyros ope a gravity device is constructed with 
ion that will maintain a horizontal position in an airplane with sufficient accurac 
nost useful lestrome nt. Test data for the instrument are given. 
Some Improvements in Wind-Tunnel Balances Made Possible by Use of p vacness Tube s 
Eastman Transactions of American Society of Mechanical Engineers, Aeronautical I 
ng, Oct.-Dec. 1930, pages 217-222 
The paper presents some novel ideas on wind-tunnel balance design. It describes a n 
magnetic balance, which determines the current required to produce a balancing force 
ire made, as against the motor-driven bal: ance, that it is less costly, that it has no mov 
the beam, is practically instantaneous in its response to sudden changes in force, can 
idjusted to almost any desired degree of sensitivity, and is readily adapted to recording de 
do away with the point-by-point method of obtaining curves 
Magnetic Compass with Pneumatic Transmission of Indications (Ein Magnet Kompass | 
matischer Fernuebertragung Fr. Hauptmann. Zeitschrift Feinmechanik und Pr 
Nov. 15, 1930, pages 6-8. 
Description of an instruinent weighing only 1.3 kg., especially developed for 1 
Flight Research on Maneuverability and Spin. John W. Crowley S. A, I 
pages 665-670. 
research conducted by the National Advisory Committee for Aeronauti 
problems of flight but the author has confined his paper to descriptions of 
methods used and some of the results obtained in the research that has been cor 
maneuverability and spins In the development of special instruments for 
has standardized upon an optical recording system to eliminate errors du 
ects in the mechanism. The instruments described include a recording ac 
ing turnmeter and a recording air-speed meter These are used for a 
accelerations and angular velocities of an airplane in any maneuver and also the 
CHEMICAL ANALYSIS & APPARATUS 
The Boiling Points ef Constant Boiling Hydrochloric Acids. Walt 
Wallace Journal American Chemical Society, May 1930, pages 1747- 


The boiling points of constant boiling HCl acid at pressures between 


been determined. A table is given showing boiling point, pr 

diagram of the apparatus is included.—M. E. H. 

A Method for the Determination of Surface and Inte etacial Tension from the Maximum P 
Ring. William D. Harkins & Hubert F. Jor Journal American Chemi 
May 1930, pages 1751-1772. 

An apparatus for the accura lete lination of 

This consists of a chainomatic balar supportec 

minimum amount of vibration a special flask 

under the water of a thermostat An apparatus for 

also described Preliminary measurements i te 

letermination of interfackal tension M. E 








CONVERTERS 
Bodine Electric Co. 
COORINATOGRAPHS 
COUNTERS—Revolution 
Amthor Testing Inst. Co 
Bristol Company _ 
Brown Instrument Co. 


Stroke 
Bristol Company 


COUPLING TRANSFORMERS 
Jeneral Radio Company 
CURRENT RECORDERS 
3ristol Company 
Leeds & Northrup Co 
CURRENT REGULATORS 
Westinghouse Elec. & Mfg. Co 
CYCLE COUNTERS 
General Radio Co. 
CYLINDERS-GRADUATED 
Tagliabue Mfg. Co., C. J 
DECELEROMETER 
DEFORMETER (Beggs) 
Southwark Fdy. & Mach. Co 
DEMAND METERS 
as 
Foxboro Company 
Electric 
Westinghouse Elec. & Mfg. Co. 


DENSITOMETERS 
DENSOMETERS 
DIVIDING HEAD 


Optical . 3 
Bausch & Lomb Optical Co 


DIVIDING MACHINES 


Gaertner Scientific Corp. 
DRAFT GAGES—see Gages 
DYNAMIC BALANCING 


EQUIPMENT 
Alfred Suter 


DYNAMOTORS 
Bodine Electric Co. 
EARTH CURRENT METERS 


Rawson Elec. Inst. Co. 


ELECTRIC TELEMETER 
Southwark Fdry. & Mach. Co 


ELECTRIC WAVE FILTER SEC- 
TIONS 


General Radio Company 


ELECTROMETERS 
Rubicon Co. 


EMPLOYEES’ “IN AND OUT" 
TIME RECORDERS 


ENGINE INDICATORS 
Southwark Fdry. & Mach. Co. 


_INSTRL ‘MI NTS 


EXTENSOMETER 
Southwark Fdry. & 
Alfred Suter 

— OMETER 


Ele 


FATIGUE TESTERS 


Mach. C« 


Southwark ary & Mach. Co 
Alfred Suter 

FAULT FINDERS 
We rneral Rac >| 
Lee ds & Novdue Co 
Rubicon Company 
Weston Electrical Inst. ¢ 


FLASH & BURNING POINT 
TESTERS 


Tagliabue Mfg. Co., C. J 

Teylor Instrument Cos 
FLOW METERS 

Brown Instrument Co 

Foxboro Co 

Meriam Co 
FLUXMETERS 

Leeds & Northrup Co 

Rawson Electrical Instr. Co 
FOLDING TESTER 
FRACTIONAL HORSEPOWER 

MOTORS 


Bodine Electric Co t 
FREEZING CABINET 
A \ti as ( 
FREQUENCY METERS 
Indicating 
Jewell Electric Instrument Co 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp 
Controlling 
Leeds & Northrup Co 
Recording 
Bristol Company 
Leeds & Northrup Co 
Standards 
General Radio Co. 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
FUEL FLOW INDICATOR 
FURNACE CONTROLS 
Automatic Temp. Control Co 
Leeds & Northrup Co 
Taylor Instrument Cos 
FUSES 
instrument 
Littlefuse Laboratories 
GAGE RODS 
Tagliabue Mfg. Co., C. J 
GAGE TESTING OUTFITS 


Amthor Testing Inst. Co 


cClectric dev 


GAGES 
Absolute Pressure 
istol Company 
Brown Instrument Co 
Foxboro Co 
sriam Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Amplifying 
( Ames Co 
Fo Jeral Products Corp 
Comperator 
B ; Ames Co 
ral Pr »ducts Corp 
Cylinder 
C. Ames Co 
x deral Products Corp 
Deformation 
youthwark Fdry. & Mach. Co 


Brown Instrument Co 
Federal Products Co 
Dial 

B. C. Ames Co 

Federal Products Corp 
Differential Pressure 

Brown Instrument Co 

Foxboro Co 

Claud S$. Gordon Co 

Meriam Co 

Tagliabue Mfg. Co., ¢ 
Draft 

Amthor Testing Inst. Co 

Bristol Company 

: rown Instrument Co 

Foxboro Co 

Claud S. Gordon < 

Meriam Co 

Tagliabue Mfg. Co., ¢ 

Taylor Instrument Companies 
Drill 

Bausch & Lomb Optical Co 
Grinding 

Federal Products Corp 
Liquid Level 

Bristol Company 

Brown Instrument Co 

Foxboro Co. 

IIlinois Testing Labs., Inc 

Meriam Co 

Tagliabue Mfg. Co., ¢ 

Taylor Instrument Companies 
Loss of Head 

Bristol Co 

Brown Instrument Co 

Foxbor ro Co 

Meriam Co 
Pitch Diameter 

Federa! Products 
Pocket 

Amthor Testing Inst. ¢ 

Federal Products Corp 


i] 


Lorp 








up 4 


DIAL DERAL 


Fabric Gauges 

Rubber Gauges 

Tap Comparator Gauges 

Gear Toote Comparators 

Cutter Testing Gauges 

Internal and External 
Grinding Gauges 

Caliper Gauges 


Comparators 
Amplifying Gauges 
Thickness Gauges 
Depth Gauges 

Thread Lead Gauges 
Pitch Diameter Gauges 
Cylinder Gauges 

Paper Gauges 


Federal Products Corporation 
Providence, R. I. 
CLEVELAND DETROIT 


CHICAGO NEW YORK 











When writing to the above company, please mention INSTRUMENTS 
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A Screened Bridge for the Measurement of Electrolytic Conductance. I. The 








Errors Il. Description of the Bridge Theodore Shedlovsky. Journal 
society, May 1930, pages 1793-1805 f 
The theory of earth and shield capacity effects on alternating currents is d € and tt 
1 ipplied to the Wheatstone bridge Ihe principles for the design of an electrostaticall 
bridge for precision work are developed. An a shielded bric for precise electrolyt 
f easurements is described. Diagrams are given M H 





A ( onductance Cell for Eliminating Ele ctrode Effects in Measurements of Electrolytic Conducta 
rt 








od Shedlovsk) Journal American Chemical Society ay 1930, pages 1806-1811 
ple electrode cell for studying th elimination of | de effects in conductance 
i escribec Data obtained wit olution and 3 HC] solutions of different 
SI il measuring arrang ents of electrodes, are given tor 3 frequen¢ 
e cell 1s To to give istent 1 ts at the 3 fre encies without variati 
M. E, I 
Safety Device to Protect Heating Units. F. H. Fish. Industrial & Engineering Chemist: 
Edition, Apr. 15, 1930, pages 197-198 
The ple devi lescribed ‘ the ‘ f ‘ t 
it \ short is produced through the oper n of float } id be g heate ] 


shows the arrangement.—M. E. H 
ee —— fe acy Point Apparatus. Ernest ¢ te It trial & Engineering ( 


Apr. 1 1930, page 200 





nodified by the introduction of a bbling tube whi permits air 
yer distribution of heat Diagram shows the improvement M. |} 





1 1g2 


P jones. Industrial & ¥ Chemistry, Analytical Ke lition, Apr 





Determination of Aluminum and Magnesium in Zinc-Base Die-Casting Alloys. ‘ 
Craighead Industrial & Engineering Chemistr \nalytical Editio pr. 15, 19 
1SS-190 





















irious methods applicable tot eparat ft C-Ci 
are discussed Phe mercur s sugg is the de 
f Al and Mg in zinc-l usting a meth 
\ diagr ft ipparatus ( H 
Convenient Reflux Regulator for Laboratory Stills & | 
ing Chemistry, Analytical Edition, Apr. 15, 195¢ 
The article describes 2 devices which the reflux rati d it te 1e rate « 
They are modifications of a t whicl 1 on industria stills and they give a reflux ' 
dependent of the rate of distillatior ms and: iteratur references are ded. \ 7 
The Baro-Buret—A New Aeseente Gas Buret. Harold Simmons Booth. Industrial & | 
ing Chemistr \nalyt cal Edition, Apr. 15, 1930, pages 182-18¢ 
Presented before the ivision of Physical and Inorganic i gt 
g of the American Chemical Society, Apr. 1924 There ti 
f a new gas buret, in which the buret becomes the well of a b t 
nenter to read both the pressure and the volume simultaneous AS¢ ‘ 
and speed. Some applications of the instrument are cited, and diagrams give 12: 


— Weighing Tube. W. E. Eskew & Frank C. Vilbrandt Industrial & Engines ( 


re he Edition, Apr. 15, 1930, page 181 ' 
tube incorporates the principle of a watch glass or weighing bottle pr V 
i ¢ isily discharging delivery end. Diagram is given.—M. E. H 





The Solubility of Gold in Mercury. II Arthur A. Sunier and Chester M. W 


American Chemical Society, May 1930, pages 1842-1850 




















\malgams as dilute as 0.3% have been prepared and analyzed by a f Ww 
article, with a precision of 1 in 1000 An improved type of apparatus is described 
t lubility tubes and sampling the amalgams M. E. H 
The Micro Determination of Halogens and Metals in Organic Compounds. H. H. W 
J. J. Thompson. Journal ae an Chemical Socie ty, May 1930, pages 1893-1807 
\ micro method is described for the determination of halogens and metals in solid or li = 
com based upon the oxidation of the sample with fuming sulfuric acid Phe 
disti to alkaline arsenite and then precipitated as silver halide Metals y be de 
in the same solution from which the halogen has been removed A more compact app 
be used and the whole process is simpler and more rapid than in the macro method {. E. H 
Electrolytic Cell for Use with the Mercury Cathode. Arthur D. Melaven. Industrial & | 
ing Chemistry, Analytical Edition, Apr. 15, 1930, page 180 
\ mercury cathode coli has been developed to give a clean and easy separation of metals 
is given. 4 bibliographical references M. E. H 
Substitute for Amalgamation in Testing Bituminous Materials for Melting Point, Ductility and 
Float Test. Han Industrial & Engineering Chemistry, Analytical Editi 
1930, page 176 
Amalgamated plates for use in the above tests are replac ed by plates made rough 
by etching, and coated with glycerol 4 references M. E. H. 
An Improved Victor-Meyer Molecular-Weight Apparatus. Mildred M. Hicks-Brunn, B 
Standards Journal of Research, Sept. 1930, pages 575-583 
The Victor-Meyer molecular-weight apparatus for determining vapor density is m« 
permit measurements at two pressures, one atmosphere ind one half atmosphere By using 
lot's method of limiting density most of the effects of departure from the perfect gas laws 
nated Experiments with hydrocarbons gave molecular weights differing from the theor 
the following maximum deviations: Benzene, 16 experiments, 0.2 hexane, 4 experiment — 


1apthalene, 4 experiments, 0.06 
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Pressure 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 4 
Claud $. Gordon Co 
Leeds & Northrup Co 
Meriam Co. 
Alfred Suter F 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Pressure-Temperature 
Bristol Company _ 
Brown Instrument Co 
Foxboro Co. 
Claud $. Gordon Co 
linois Testing Labs., Inc 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 


Pressure & Vacuum 
Bristol Company _ 
Brown Instrument Co 
Foxboro Co 
Claud S. Gordon Co 
Meriam Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Profile : 
Bausch & Lomb Optical Co 


Rain « 

Taylor Instrument Companies 
Recording—Distance 

Bristol Company 

Brown Instrument Co 

Claud S$. Gordon Co 

Taylor Instrument Cos 


Strain a 
Southwark Fdry. & Mach. Co 
Alfred Suter 


Tester om 
Southwark Fdry. & Mach. Co 


Thickness 
B. C. Ames Co 
Amthor Testing Inst. Co 
Federal Products Corp. 


Volume 
Brown Instrument Co. 
Foxboro Co. 
Meriam Co 


Water Level for Boilers 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Wind 
Bristol Co 
Brown Instrument Co 
Taylor Instrument Companies 


INSTRUMENTS 





GALVANOMETERS 
brown Instrument Co 
General Radio Co 
Claud S. Gordon Co 
IHinois Testing Labs., Inc 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 
GAS ANALYTICAL METERS 
Chemical 
Tagtiabue Mfg. Co., ¢ 


Electrical 
Brown Instrument Lo 
Leeds & Northrup Co 
GAS LEAK INDICATORS 
Taylor Instrument Companies 
GASOLINE METERS 
Buffalo Meter Co 
GAS-METERS 
Brown Instrument Co 
Foxboro Co 
Meriam Co 


GASOMETERS 


GEOPHYSICAL 
INSTRUMENTS 
GOVERNORS 
Laboratory Dry & Wet Gas 
Pressure 
Bristol Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
Pump 
Tagliabue Mfg. Co., C. J 
GLASS STRAIN TESTERS 
GREASE TESTING APPARA- 
TUS 


Tagliabue Mfg. Co., C 
GROUND DETECTORS 
Leeds & Northrup Co 

Rubicon Company 

Westinghouse Elec. & Mfg. Co 

Weston Electrical Inst. Corp 
GROUND-OHMER 

Leeds & Northrup Co. 


GYPSUM _ TESTING INSTRU- 
MENTS 


Alfred Suter 


HARDNESS TESTERS 
Claud S. Gordon Co. 
Southwark Fdry. & Mach. Co 
Alfred Suter 


HARMONIC ANALYZERS 
Leeds & Northrup ¢ 


HELIOSTATS 
QGeertner ocientinc Corr 
HIGH FREQUENCY APPA. 
RATUS 
Rubicon Company 
Weston Elec. Inst. Corr 


HIGH VOLTAGE 


Fuses 
Littelfuse Laboratories 
Indicators 


Weston Elec. Inst. Corp 


Measuring Devices 


Westinghouse Elec. & Mfg. Co. 

Weston Elec. Inst. Corp 
Testing Devices ‘ 

Westinghouse Elec. & Mfg. Co 


HUMIDITY CONTROLLERS 
Bristol Company 
Foxboro Co 
Taylor Instrument Cos 


HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


HYDROGEN ION METERS 
Indicating 
Leeds & Northrup Co 
Rubicon Company 
Controlling, Recording 
Leeds & Northrup Co. 
HYDROMETERS _ 
Tagliabue Mfg. Co., C. J. 
aylor Instrument Companies 
HYGROMETERS 
Brown Instrument Co. 
Foxboro Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
IMPACT HARDNESS TESTER 
Alfred Suter 
IMPACT TESTING MACHINES 
Alfred Suter 
Alternating 
INDICATORS~—See Gages 
INDUCTANCES 


General Radio Co 
Leeds & Northrup Co 
Rubicon Company 








rah 


oO 





A 
quadrant 
electrostatic control. 


sensitive 


modification of the 


Compton Electrometer 


original 


electrometer with adjustable 


Ask for Bulletin No. 330 


RUBICON COMPANY 


Electrical Instrument Makers 


29 NORTH 6th STREET 


PHILADELPHIA, PA. 
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X-RAY 
The X-ray Method Anges to a Study of the Constitution of Portland Cement. L. T. Br 


R H. Bogu Bureau of Standards, Journal of Research, October 1930 





rhe X ffraction 1 nod tine ben eee § tudy of the constitution of 


A Vacuum Spectrograph for Precise Measurements of X- rays of Long Wave Length. ( 
R 


Howe ew of Scientific Instruments, De It 















7 7 
I pe has 4 features which ike it 1 for pre >» measurement ] 
S é I ¢ ne tho ith of ] 
excellent mati of t \ 7 I ! ‘ 
b t 1 re ind to be ré Lva 
1 \ set of tw | te-h t 
re nt A lates 4) An X-ray t \ ter 
me e permitting t fox pot I I 
§ g tin tor e] te-h« t r 
plete move rf e spe gray th 
is m ed on blocks t 1 me 
tail it ce t I il st tr re “ 
Compensation Method for the Measurement of Weak C urrents. Eine Kompensati 
zur Messut hwacher Stroeme R. Jaeger ektr nische Zeitschrift, M S 
I s 6Sl 6X2 
r-condenser for calibration of X-1 1 ete! H 


xX ae een eae Setup. I: rrade Review, Feb. 6, 1930, pas 73-76, 8 


In ents, Aug. 1930, page 24 N 


MAGNETISM 


The Technic al a of the Differential Iron-Tester (Zur technischen Anwet 
: Vever & H. Lange Elektrotechnische Zeitschr 


fe ileise 


1930 pages 





The paper dis« ble sources of error in this kind of instr i 
t errors In sele il the sample sect l Dy err 
is t wi ve n 1 wave Ito A iuse ¢ 
value H. A 
_ 


A New Time-Magnifier of Zeiss-ikon Co. (Eine neue Zeitlupe der Zeiss-Ikon A. G. D 
W. Winzenburg, Zeitschrift fuer Feinmechanik und Praezision, Sept. 18, 1930, | 





This apparatus for making slow-motion moving pictures operates with a continually r 
and a ring of 30 mirrors all directed against the center of the ring. Fifteen hundred p 
taken in each second, which means, for the ordinary reproduction of 15 pictures per 
magnification of 100 The arrangement is described in detail and illustrated by photogr 


SPECIAL 
A Recording Dust Concentration Meter for Blast Furnace Gas. A. W. Simon, A 
American Iron & Steel Institute, Oct. 1930, 14 page 
Describes device based on passage of smoke-laden gas 
cording the amount of light absorbed 
A New Method For Recording Electrons. Percy H. Carr. Review of Scientific Inst l 
De 1930, pages 711-743 


t} 





rou 
iro 















\ brief review is given of the use of photographic plates ft tr 
graphic plates are rendered more sensi to the tion of « L 
amount of certain oils; but whether oiled or not, phot t f C 
electrons when they strike the plate with a speed of rit l 
that the sensitizing action of oil is largely d to cathodo-luminescence of the « € 
of the photographic plate to record low speed electron due to the hig! 
he photographic emuision LI 
Automatic Recording of Machining Phememene Selbsttaetiges Aufzeichnen von Arbe 
Schulze & G. Zickne1 Zeitschrift Verein deutscher Ingenieure, Sept. 27, 19 Le 
1359-1362 Lt 
\n arrangement is described it possible to record continually man 
ph 1enomen e nt by point Condition is that these | - 
ty in such n ner that the latter « 








examples of test arrangements are shown Fourteen reference 
A New Arrangement for the Absolute Measurement of Number of Revolutions and Fr 


Especially for Calibrating Purposes (Ueber eine Anordung zur soluten Drehza 
uenzmessung, insbesondere fuer Eichzwecke Elektrotechnische Zeitschrift, Sept 





1323. 


For very accurate absolute measurements of speed and frequency, the know 





tedious and expensive because beginning and end of the measurement are fixed arbitr 
new simple arrangement releases the counter for the revolutions by a second-p¢ i 

: ; : : — 
requ ired switches and relays are about the same as used ephonic work. Witl — 
about 30 seconds an accuracy of about 1 per mil obtained The whole ar 


and operate d by a dial H. A, 
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INSTRUMENTS 





INSTRUMENT CALIBRATION 
AND REPAIRS 
Amthor Testing Inst. Co 
Claud S. Gordon Co. 
Jewell Electrical Instrument Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
INSTRUMENT FUSES 
Littlefuse Laboratories 
INSTRUMENT OILS 
William F. Nye, Inc. 
INSTRUMENT TRANSFORM- 
E 


Jewell Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp 
INSULATION TESTING EQUIP- 
MENT 


Leeds & Northrup Co. 
Rubicon Company 
Westinghouse Elec. & Mfg. Co 


INTEGRAPHS & INTEGRA- 
TORS 


Leeds & Northrup Co. 
INTERFEROMETERS 

Gaertner Scientific Corp 
INVERTED CONVERTERS 

Bodine Electric Co. 
JOB TIMING RECORDERS 
KEYS AND SWITCHES 

General Radio Co 

Leeds & Northrup Co. 

Rubicon Company 
KILNBOY 

Foxboro Co. 
KILOVOLT AMPERE METERS 
KLYDONOGRAPHS 

Westinghouse Elec. & Mfg. Co. 
tg ryt te WASHING 

MAC 
tlas electric 5.4 vices Co 

Lacichenraes 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Cos. 
LAUNDER-OMETER 

Atlas Electric Devices Co 


LENGTH MEASURING MA. 
CHINES 


Gaertner Scientific Corp. 
LEVELS 
Centering 

Bausch & Lomb Optical Co. 
Engineer's, Wye, Precision, Prism 

Taylor Instrument C ompanies 


LIQUID METERS 
Co. 
INDICATORS 


MILLIAMMETERS 


General Radio Co 


MACHINE OILS 
William F. Nye, Inc 


MAGNETOMETERS Jewell Electrical Instrument ( 
Rubicon Company Rawson Electrical Instrument Ce 
MANOMETERS Weston Electrical Inst. Corp 
rown Instrument Co MILLIVOLTMETERS 


Bristol Company 

Brown Instrument Co 
Illinois Testing Labs., Inc 
Jeweil Electrical Instrum 
Rawson Electrical Instrument Ce 
Taylor Instrument Companie 
Weston Electrical Inst. ¢ 


MOTOR RADIATOR VALVES 
Minneapolis-Honeywe 
MOTION RECORDERS 


Mechanical 
Bristol Company 
Foxboro Co 


MOTORS 


Bodine Electric Co 


MOTOR GENERATOR SETS 


Bodine Electric Co 


Foxboro Co. 

Meriam Co. 

Alfred Suter 
MASTER CLOCKS 

Gaertner Scientific Corp 
MEGOHMMETERS 

Illinois Testing Labs., Inc 

Leeds & Northrup Co 

Rubicon Company 
MEGOHM VOLTMETERS 

Jewell Electrical Instrument ¢ 

Weston Electrical Inst. Corp 
re an APPARATUS 

Claud S. Gordon Co 

Tagliabue Mfg. Co., C. J 
METER PROVERS, Gas 
METER TESTERS, Gas 


MICROMETERS 


ent ¢ 


° 


Amthor Testing Inst. Co MULTIMETERS 
Gaertner Scientific Corp. Rawson Electrical Instrument Cx 
MICROAMMETERS ‘ 
Jewell Electrical Instrument Co. MULTIPLIERS 
Jewell Electrical Instrument Co 


Rawson Electrical Instrument Co. 

Weston Electrical Inst. Corp 
MICROFARADMETERS 

General Radio Co. 

Jewell Electrical Instrument Co 


Leeds & Northrup ¢ 
Weston Electrical Inst 


NEON FILLED TUBES 


( 


Leeds & Northrup Co NEPHELOMETERS 
Rubicon Company »pencer Lens Co 
Weston Electrical Inst. Corp OHM METERS 


General Radio Co 

Jewell Electrical Instrument ( 
Leeds & Northrup Co 
Rawson Electrical Instrument Co. 
Rubicon Company 

Weston Electrical Inst. ¢ 


MICRO PYROMETERS 
MICROSCOPES 


Brinell 
Bausch & Lomb Optica! Co 
Gaertner Scientific Corp. 
Claud S. Gordon Co. 


° 


5 L C OILS : 

—— William F. Nye, Inc. 
Metallographic OIL METERS 

Bausch & Lomb Optica! Co Buffalo Meter Co 

Claud S. Gordon Co. Claud S. Gordon (¢ 


Soencer Lens Co. 
Petrographical : 

Bausch & Lomb Optical Co. 

Spencer Lens Co 
Toolmakers’ 

Bausch & Lomb Optical Co 

Gaertner Scientific Corp. 

Spencer Lens Co. Benwik Wnetrament ¢ 
MICROTOMES : Foxboro Co 

Bausch & Lomb Optical Co Leeds & Northrup ¢ 

Spencer Lens Co. Tagliabue Mfg. Co., ¢ 


OIL TESTING oe 
Atlas Electric De 
Taglia bue Mfg 3 ° ( J 
Taylor Instrument Companies 
OPERATION RECORDERS 
Electrical 
Bristol Company 











When writing 


NYE’S PORPOISE JAW 
WATCH and CLOCK OILS 


are the most effective lubricants for delicate 

mechanism and instruments of precision. 
Nye'’s highly refined oils are considered indispensable and are 
used almost exclusively for clock, watch and chronometer lub 
rication. They have unequalled qualities—lower rate of oxida- 
tion—function perfectly under extreme temperatures. These 
guaranteed oils have been known to lubricate successfully for 
three years without being replenished. Always ask for NYE'S. 


WM F NYE, Inc Oil Refiners for over half 


a century 
Dept. W NEW BEDFORD - MASS. 


. 





to the above company, please mention INSTRUMENTS 
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stacles. I ond rg, & lin ysophical Magazine & Je 
Science June 1930 pages 11 30) 
il references are given in the note Describes a differential method, using 2 electr 
f 1 platinum wires in conjunction with a valve l measul longitudinal s; 
of vortices formed behind cylinders of small dia na st stream Me 
1ents of the lateral spacing (h) of the vortex rows 4 ided, toge th the value 
ison with theory ! for the average results only The fre 
tf ition of the vortices plates, and aerofoils is determined 
same amplifier, and emp ount for the results R.H.P 





} 


Remete Measuring by the iaceainn Senet Method. Johannes Becker Er 
June 1930, pages 161-166 




























Discuss the need for remote control measurements in the control 
Briefly reviews former metho rhe imp freque method I iple 
erting the variations in quantity to be measured into a sequence ot 1 ar 
he number of impulse nit of time is always proportional t} 

[ ses must be d ‘ ontinuous in I 10 
transmitter, and induction meter carrying on its sh I 
he transmitter works as a rotating-fieid instrument wh ind 
When 1 requisite connections are made it can be used for n VICE 

rr measuring other d int indications as wate P 
A Method of Studying the Effect of Temperature on Photoelectric Currents. Dimiter Rat 
Review of S« nts, Dec. 1930, pages 71 

rhe study of the \ i f pk otoelectric curren iperature having bee 

the difficulty he thermio1 from t ctr irrent, various 
sed in the past entions) after trying resorted to the use of a t f 
coupled amplifier and a cathode ray oscillograph Lt cribed has 2 « 

positive collector and a cathode al I 
proces rhe current from the 1 ll is tat 
forated disk in the path of the light the rel 

alternating current of double fre fe 1 ar 

ydenser with a 6 megohm resistance on each sid tl 
current and allows only the pulsating photos 


1 it described, any rapid changes in the photoe 
mperature and which cannot be detected by a galvar 
oO lograph. ys am i¢ be i ised for small ! 
lirements M. B | 
A Raman Effect rhe Using Standard Tubular Lamps. L. J. Buttolph. Review of S 

Instruments, Nov. 1930, pages 650-653 
Essentially the apparatus described is a modifi 
and Benford in the Review of Scientifx 





ition Cal e 





t tht de 


ion of the Raman effect outfit descr 
, Vol. 1 (1930) page 415, to L 





Reynolds 





th commercial tubular light sources an 












for use W in use 
shown, produced with filters for mercury arc and for The housing is primar F 
for low pressure arcs having 0 itside tube diameter but the most intense mer 
vailable may be used M. F B Pp 
pe Apparatus for Obtaining High Speeds of Rotation. J. W. Beat Review of Scientific | 
ments, Nov. 1930, pages 667-671 p 
The method was first devised by Henriot and H e1 l ndus, Vol. 180 2 
page 1 389 and Journal de Physique et Radiometr 3) consisting ¢ 
ans ot The author 






of both driving and supporting a rotor by me 
»mployed the French method successfully but 





to secure greater stability anc ity 
satisfying detail Rotor is shéz ilmost ¢ 


nder-surface, and it carries a mirror instead 

1 corresponding conic hollow any construction refinements 
3000 R. P. S. with remarkable constancy of speed (comparable t 
and precession of rotor so minute that streak of light refl 


one mm in one 









meter distant did not shift up or down by as 


A New Method of Producing and Controlling the Emission of Positive Ions. F. G. Cottr | 
Kunsman & R. A. Nelson Review of Scientific Instru ments, November, 1930, pages 604 
Various glass anodes were constructed and are described, and vol 
ire given, whence advantages of 1 construction appear Thi = 
ral anode consists of platinum strip 0.5 mm wide and 0.1 aroun 
shrunk by melting a tube of potassium glass, leaving ends of platinum exposed for lea v 
lass-covered filament was then bent into a U and immersed in molten pot 
potential of 5 to 10 volts between platinum strip and platinum electrode 


I 
trolyzed potassium through potassium glass and plated it onto filament which thus became 


tion Irve 


illustrated 


S ( One 

















voir of potassium. Advantages of this source of ions are that emission can be made 
large amount of alkali can be electrolyzed assuring constant supply of potassium 101 
temperature for long time, and at given temperature of emitting surface magnitude of po 
current can be changed through wide limits by simply varying electrolysis potential.—M 





Measurements on the Dust and Tar Content of Gas Producer Gas. Messung der Sta 
Teergehalte im Generatorgas). G. Neumann & F. Straeuhuber. Archiv fuer I 
wesen, Sept. 1930, pages 151-154; Stahl und Eisen, Sept. 18, 1930, pages 1336-13: 


Report No. 79 of the Chemical Committee of the Verein deutscher Eisenhuettenl 





heat balances of a gas producer can only be made up if the dust and tar content of the ¢ 
mined directly. Since the usually applied methods for this procedure fail due to a pluggi! 
the glass tubes a new equipment was developed which can be successfully operated in test 
long run. The results of practical tests are given, showing the benefits of the new ¢ 
—G. N. 





SPECIFIC GRAVITY AND DENSITY WEIGHING 


The Standardization of Weights. Philip F. Weatherill. Journal American Chemi 
May, 1930, page 1938, Note 
he accuracy of the Richards method for the standardization of weights by substit 
doubled by using the method of weighing by transposition, which makes the use ot a 
innecessary, and involves no more time or difficulty th in the Richards method 


NS YA YAY 


weights 
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ORIFICE METERS 
Brown Instrument Co 
Foxboro Co. 

Meriam Co. 
ORSAT APPARATUS 
OSCILLOGRAPHS 


Genera! Radio Co 

W/estinghouse Elec. & Mfg. Co 
OXYGEN RECORDERS 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 


PAINT TESTING INSTRU- 
MENTS 


Atlas Electric Devices Ce 
PANTOGRAPHS _ 
Gaertner Scientific Corp 


PAPER TESTING INSTRU- 
MENTS 


Atlas Electric Devices Cc 
PERFORMANCE METER 
PERMEAMETERS _ 

eeds & Northrup Co 

Rubicon Company 
PAPERTESTINGINSTRUMENTS 

Amthor Testing Inst. Co 

Spencer Lens Co 
PERISCOPES 

Bausch & Lomb Optical Co 

Geertner Scientific Corp 
PHASE INDICATOR : 

Westinghouse Elec. & Mfg. Co. 


PHASE SEQUENCE INDICA- 
TOR 


PHONOGRAPH TURN- 
TABLES, Electric 
Bodine Electric Co. 
PHOTOELECTRIC COLOR 
ANALYZERS 
PHOTOELECTRIC COLOR 
COMPARATOR 
PHOTO- ELECTRIC TUBES 
Westinghouse Elec. & Mfg. Co 
PHOTOMETERS 
Gaertner Scientific Corp 
Bausch & Lomb Optical Co. 
Leeds & Northrup Co 
PHYSICAL TESTING MA. 
CHINES 


Amthor Testing Inst. Co 
Atlas Electric Devices Co 

C laud S. Gordon Co 
— Fdry. & Mach. Co 


A. Sut 
PITOT TUBE METER 
Brown Instrument Co. 
Foxboro Co. 


INSTRUMENTS 


PLANIMETERS 
Automatic Flow Record 
Brown Instrument Co 
Linear 
Brown Instrument Co 
Radial 
Bristol Company 
Foxboro Co 


Square Root 
Foxboro Co 
POLARISCOPES 


Gaertner Scientific Corp 


POSITION RECORDERS 
Bristol Company 
Foxboro Co 

POTENTIAL DETECTORS 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


Wa er matic Indicating 
Brown Instrument Co 
Claud S. Gordon Co 
Leeds & Northrup Co 
Rubicon Company 
Recording & Controlling 
Ciaud S. Gordon Co 
Leeds & Northrup Co 


POWER FACTOR METERS 
Jewell Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


POWER FACTOR REGULA- 
TORS 


Westinghouse Elec. & Mfg. Co 
PRESSURE RECORDERS 

Bristol Co 

Brown amie Co 

Foxboro Co. 

Taylor Instrument Cos 


PROCESS TIMING AND SIG- 
NALING INSTRUMENTS 


Bristol Company 


PROGRAM INSTRUMENTS 
Automatic Temp. Control Co 
Leeds & Northrup Co 


PROJECTION LANTERNS 
Bausch & Lomb Optical Cx 
Spencer Lens Co 


PROTRACTOR 
Optical 
Bausch & Lomb Optical Co 
PSYCHROMETER 
Recording 
Bristol Company 
Foxboro Co. 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Sling 

Taylor Instrument Companies 
PYROMETERS 
Optical 


Claud S. Gordon 
Leeds & Northrup 
Radiation 
Indicating 
Brown Instrument ¢ 
Claud S. Gordon Co 
Leeds’ & Northrup Co 
Taylor Instrument Companies 
Recording 
Brown Instrument Co 
Leeds & Northrup Co 
Taylor Instrument Companie 
Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Ce 
Illinois Toniag Lobe, Inc. 
Leeds & Northrup ¢ “o 
Taylor Instrument Companies 
Indicating 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 
Illinois Testing Labs., Inc 
Leeds & Northrup Co 
aylor instrument Companie 
Westinghouse Elec. & Mfg. Co 
Recording and Controlling 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 
Leeds & Northrup Co 
Taylor Instrument Companies 
Surface Contact 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 
Illinois Testing Labs., Inc 
Leeds & Northrup Co 
Taylor Instrument Companies 


RADIO_FREQUENCY OSCIL- 
LATORS 


General Radio Company 
Jewell Electrical Inst. Co 


RADIO SET ANALYZERS 
General Radio Company 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Cor 

RADIO TUBE CHECKERS 
General Radio Company 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Corp 








WRITE FOR 
PYROMETER SERVICE 


PHONE WIRE OR WRITE -:- 


INFORMATION 


on Pyrometers, Pyrometer 
accessories & other equip- 
3 ment used for production 
f or testing of materials at 


high temperatures. 


UN elo) Ueto). Hore 
PYROMETER 
SPECIALISTS 


CHICACO 


—r 


Claud S.Gordon Company 
**The House of Service”’ 
Established 1914 


Cleveland 





E 
Chicago Indianapolis 
TRUMENT 


When writing to the above company,” please mention’ INS 
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Device for Rapid Estimation of the Density of Small Amounts of Solids. 
dustrial & Engineering Chemist: \na Apr. 15, 1930 


I arti lescribe i microdensimeter, a gi juate tube used for estimating the densit 


Centennial of Platform Scale Recalls Early Methods. Iron Trade Review, March 6, 1! 
“I ; 


Outlir j t of tfor S Moder es retail ement { T de I 


PHYSICAL TESTING 
The Testing of Automotive Rubber Parts Assembled under Compression Part I—I 
ind Compression. Franz D. Abbott ] trial & Engineering Ch st \ 
Kditi Apr. 15, 1930, pages 145-153 














I 
Present f f Rubber ¢ t ( Meeting 

( l S re presented I | s ‘ te 
of relative 1 ( f t sn I of 

ad le set eat e! b 

pe 1 OT t ig ti ample, the ga n et ot 

in ( esl t with the test piece Cor ¢ mn 
nae , jui nd ‘ gne I ry € l[ ent 
O I f appara t press n f xtren n mak 
t steresis, and set t The s i el er n t t 
Eight references to the literature are give Part IIl—Compres n-Set and Some Spe 
Pa 1532159 In Part II the 1 n factors necessary to be msidered in formu 
pr it et test are described and a 1_ ¢ ‘ s i I n 1 test 
to the nstant-deflection test Fl ex ‘ I j tests for | pe also de 








Large Material Testing Machines. (Grosspruefmaschiner Zeitschrift Verein 
Ingenieur Oct. 4. 1930 page 1399 
Short descriptior t a 100 ton testing achine tor c¢ press t 6 m length, t 
ch fabrik Aug rg-Nuernberg Ana ra f +1% is guaranteed H. A 





Breiantion Tests ex Rubber Vibration-Insulators. Franz D. Abbott S A. B. J 





1930 es 600-604 
Th scribes the most 1 ¢ } ator t f 1 
in such 1 irs and I es for bbe I 
I < pr ss set 





VIBRATION, SOUND, LIGHT, COLOR 
Multiple Standard Colorimete r ‘for dy = Determinations. S. L. Leiboff. 1 








str Analyti 1 », 1930, page 194 
I l€ Oommeter Ww s designed tor n t I ors Of UNKNOW!I i 
1ot be aed parti irly in pH determinatio1 fw range MI H 
Interference Measurements in the First Spectra of cola ond Xenon. ( 
ee f Standins cial Ol ' 130, pages 1041-1055 
»hs " licat t ot} ft t 
{ wit t he @ ¢ p! ‘ t r 
ly nes te for w Pe I nati B 
570.2892 and 5.87 0.91 544. we obt 5.570.2890 and 5.870.915 





Pre cision of Color Temperature Measurements unde r Various Obs« rving ;¢ onditions ; a Ne 
ne a for Incandescent Lamps. Deane B Bu 











. ( . 1 1.1 
Nov. 1930, pages 1161-1177 
€ for t ry to cx the test my 
i Ta etr Ss, the r tempe ot 
| j r r } Y 
ha sta I This I SK is beer 
the " 
f ri 





color coms 
maximum ¢ 
ditions. T 
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} 
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1e conditions investigated ir an 
the brightness adjus nt. It was foun e 
could be made to yie olor te moans t yre 
ly obtainable by visual comparis« at the { Standards 
Infra Red Sensitivity of Ceslemn Oxide Photoele ctric Cells, James W. Ballard 
Optical Society of America ovember 1930 pages 618-62 } 
ment have been pectral sensitivities of a1 ber of 
s to visible ns For the region 5000A t ROMA 
here overla f Ved e sens S 
eporte | s be le € 
max t T750A t pprox te € OOOA 
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INSTRUMENTS 





RADIO TEST PANEL 
Jewell Electrical Instrument Co. 
ubicon Company 
W eston Electrical Inst. Corp. 
REFRACTOMETERS 
Bausch & Lomb Optical Co. 
spencer Lens Co. 


REGULATORS—See Controls 
RELAYS 
General Radio Co 
Claud S. Gordon Co. 
Jewell Waswical Instrument Co. 
Minneapolis-Honeywell Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical inst. Corp. 


REMOTE METERING EQUIP- 
MENT 


Bristol Company 

Brown Instrument Co. 

General Electric Co 

Leeds & Northrup Co. 
Westinghouse Elec. & Mfg. Co. 


RESISTANCE—€lectrical 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Company 
Spencer Lens Co. 

RHEOSTATS 
General Radio Co 
Rubicon Company 
Spencer Lens Co. 

ROTOSCOPE 

RUBBER TESTING  INSTRU- 

MENTS 

SACCHARIMETERS 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 

Tavior Instrument Companies 

SACCHAROMETERS 
Tagliabue Mfg. Co., C. J. 

SALINITY INDICATORS 
Leeds & Northrup Co 
Rubicon Company 

SCALES 
Amthor Testing Instrument Co. 
Gaertner Scientific Corp. 
Alfred Suter 

SCRATCH HARDNESS TESTER 

SEISMOGRAPHS 

SERVICE RECORDERS 

SHUNT METERS 
Bristol C 

SHUNTS 
Jewell Electrical Instrument Co. 
Leeds & Northrup Co. 

Rubicon Company 
Weston Electrical Inst. Corp 





“U" GAUGES 





AMTHO 


SIGNALING DEVICES-—Auto- 
matic 
Brown Instrument Co 
Leeds & Northrup Co 
Rubicon Company 


SLIDE RULES 


SLOW SPEED MOTORS 
Bodine Electric Co 


SMOKE INDICATORS & RE- 
CORDERS 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


SOIL PRESSURE CELLS 
SPECIAL INSTRUMENTS 


mthor Testing Inst. Co. 
Burgess-Parr Co. 
Meriam Co. 


SPECIAL ELECTRICAL INSTRU- 
MENTS 


Atlas Electric Devices Co 
Bristol Co. 

Brown Instrument Co 

General Radio Co. 

Illinois Testing Labs., Inc. 
Jewell Electrical Instrument Co. 
Leeds & Northrup Co 

Rawson Electrical Instrument Co 
Rubicon Company 

Weston Electrical Inst. Corp. 


SPECIAL RECORDING DE- 
VICES 


SPECIFIC GRAVITY APPARA- 
TUS—Gas 
SPECTROGRAPHS 
Gaertner Scientific Corp. 
SPECTROSCOPES 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp. 
Spencer Lens Co. 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS 
Amthor Testing Inst. Co. 
Brown Instrument Co. 
Leeds & Northrup Co. 
STANDARD CELLS 
Weston Electrical Inst. Corp 
STEEL TAPES 
STOP WATCHES 
STRAIN GAGE 
Southwark Fdry. & Mach. Co 
Alfred Suter 
STRESS INDICATOR 


For PRESSURE & VACUUM 
THE AMTHOR MERCURY COLUMN GAUGE 


protected glass & scale—3 way pressure connection—clear distinct reading 
other Amthor Industrial Instruments Include 
DEAD WEIGHT GAUGE TESTERS 
PRESSURE GAUGE TEST PUMPS 
SPEED INDICATORS 


Complete data mailed on request 


TESTING INSTRUMENT CO., 


315A Johnson St. 


TACHOMETERS 


Page 27 


STROBOSCOPES 

SULPHUR DIOXIDE METERS 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 


SULPHUR DETERMINATION 
APPARATUS 
Burgess-Parr Co 
Tagliabue Mfg. Co., C. J. 


SUNSHINE RECORDERS 
Leeds & Northrup Co 
Taylor Instrument Companies 


SURGE RECORDERS 


SYNCHRONIZING 
Electrical 
General Radio Co 
Leeds & Northrup Co 


SYNCHRONOUS MOTORS 
Bodine Electric Co. 


TACHOSCOPES 
Anmthor Testing Inst. Co 
Brown Instrument Co 


TACHOMETERS 
Amthor Testing Instrument Co 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


TELESCOPES 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp 


TENSILE TESTERS FOR PAPER 
WIRE, SHEETS, ETC. 
Anmthor Testing Instrument Co 


Alfred Suter 


TENSOMETER (Huggenberger) 
Southwark Fdry. & Mach. Co 


TESTERS, Gas 


TESTING MACHINE 
Portable—Tensile—Compression 
Southwark Fdry. & Mach.,Co 
Universal 
Amthor Testing Inst. Co 
( laud S. Gordon Co. 
Southwark Fdry. & Mach. Co 
puter 


TEXTILE TESTING IN- 
STRUMENTS 


FORKS 


A 


Atlas Electric Devices Co 
A. Suter 
THEODOLITES 
THERMO-JUNCTIONS( Electric 
Genera! Radio Co 
Rawson Electrical Instrument Co 





Indicating & Recording 
stationary & Portable 


Inc, 
Brooklyn, N. Y. 








When writing t 


the above company, please ment 


NSTRUMENT 
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THERMOMETERS 
Gas Filled 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Claud S. Gordon 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Mechanical 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
Mercurial 
Bristol Co 
Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Resistance 
Brown Instrument Co 
Claud S. Gordon Co 
IIlinois Testing Labs., Inc. 
Leeds & Northrup Co 
Vapor-Tension 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
THERMOSTATS 
Bristol Company _ 
Brown Instrument Co 
Foxboro Co. 
Claud S. Gordon Co 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co J 
Taylor Instrument C ompanies 


—, - ATION ,RECORD- 


aad Company 

Foxboro Co. 

Claud S. Gordon Co 

Tagliabue Mfg. Co., C. J 
TIME RECORDERS 

Bristol Company 

Brown Instrument Co 

Geertner Scientific Corp 

ores S. Gordon Co. 

Foxboro Co 

TIME SWITCHES 

Claud S$. Gordon Co 

Westinghouse Elec. & Mfg. Co 
TIMERS hs a4 
Automatic Temp. Contro! Co 
Leeds & Northrup Co 
Rawson Elec. Inst. Co 
Rubicon Company 


TINTOMETER 


TORSIOGRAPH 
TORSION en 
Alfred Sut 
TRANSFORMATION POINT 
RECORD 
Brown Pane Co 
Leeds & Northrup Co 
TRANSFORMERS 
General Radio Co. 
Weston Electrical Inst. Co 
TRANSITS 
Engineer's, Surveyors, Mine 
Gaertner Scientific Corp 
Pocket 
Taylor Instrument Companies 
TUNING FORKS—Electrically 
Driven 
General Radio Co. 
Geertner Scientific Corp 
Leeds & Northrup Co 
Rubicon Company 
TURBIDIMETERS 
Burgess-Parr Co 
U-TUBE MANOMETERS 
Amthor Testing Inst. Co 
Meriam Co 
VACUUM RECORDERS 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Taylor Instrument Co 
VACUUM TUBE BRIDGES 
General Radio Company 
VALVES 
Automatic Shut Of 
Automatic Temp. Control Co 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
Balanced 
Automatic Temp. Control Co 
Brown Instrument Co 
Foxboro Co. 
Claud S. Gordon Co 
Diaphragm 
Bristol Company 
Foxboro Co 
Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Electrically Operated ; 
Automatic Temp. Control Co 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co é 
Minneapolis-Honeywell Co 
Reducing 
Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J 
Regulating 
Automatic Temp. Control Co 


April 
Bristol Co. 
prown Instrument Co 
oxboro Co. 


hog S. Gordon Co. 
Minneapolis-Honeywell ( 
Tegliabue Mfg. Co., C. J 
Taylor Instrument Companie 
Safety, Fuel Shut-off 
Claud S. Gordon Co 
Minneapolis-Honeywell ( 
Tagliabue Mfg. Co., C. J 
VENTURI METERS 
Brown nen Co 
Foxboro 
VIBROGRAPH 
VIBROSCOPE 
VISCOSIMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
VISCOSITY TUBES 
VOLTAGE DIVIDERS 
General Radio Co. 
Rubicon Company 
VOLT-AMMETERS 
Jewell Electrical! nstrument 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. Cor, 
VOLTMETERS 
Indicating 
General Radio Co 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rawson Electrical Instrument ‘ 
Westinghouse Elec. & Mfg. C 
Weston Electrical Inst. Cor 
Recording 
Bristol Company 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg 
Thermionic, Oxide Rectifier 
General Radio Co. 
WATER METERS 
Foxboro Co 
WATER METERS—Hot and Cold 
Buffalo Meter Co 
— ee SEDIMENT APPA 


a de Mfg. Co., 
wifes y METERS 
pf em oe Elec. & Mfg 
WATTMETERS 
Indicating 
Jewell Electrical Instrument 
Rawson Electrical Instrument Co 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. ¢ 
Recording 
Bristol Company 
WAVEMETERS 
General Radio C 
WAX MELTING APPARATUS 
Tagliabue Mfg. Co 
WEAR-OMETER 
Atlas Electric Devices 
WEATHER- OMETER 


las Electric Dev 

























NIAGARA METERS 


Niagara Meters measure any liquid not 
chemically destructive. 
accurate automatic measurement in 
place of gaugesticks, measuring tanks 
and other makeshift means. 
exposure of liquids to 


Use them for 


Eliminate 
contamination 













and fire hazard. Also for accurate keep- 
ing of cost and inventory records. Send 
for complete information. 


BUFFALO METER CO. 
2909 Main Street, Buffalo, N. Y. 
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| . THE NEW 40-PAGE 
ee AMES DIAL GAUGE 
Ce ‘ ‘ 
CATALOG 
Send today for the new Ames Gauge Catalog. Con- 
taining complete information about the construction, 
use and care of all types of Micrometer Dial Gauges, 
_ mountings, attachments, Upright Gauges, Pocket 
\ Gauges, Automotive Gauges, Lens Measures, Pre- 
cision Verifiers, Comparators, Gauge Repair Service 
and Replacement Parts. 


BR. c. AM ES CO. Waltham, Mass. 

















ADVERTISERS’ INDEX 























— — 
J 
Ames ( B. C. Waltham, Ma 20 Jew I I er ( 
\ xr Testing Instrument ¢ l \ ( I 
Johnson St., Brooklyn, N. \ 2 1 
\tla Electric De es ( 61 W Leeds & } : ( ny 
erior St., Chica I ) P | » Pa 
B Littelf Labor iW 
Chicas ll 
Baldwin-Southwark Corporation, Pas ill 
Sta., Philadelphia, Pa { 7 M 
Bausch & Lomb Optical Co., 615 St. Paul linneapolis-Honeyw 
ster, N. ¥ ; Oe wet I I 
tric Co., 2244 W. Ohio § Minn 
| ri N 
Bristol Company, Waterbury, Com l Nye, William F. I New Bedfor M 
Buffalo Meter Co., 2909 Main S Buff R 
N. ¥ 2S Rawson I Instrum ( ) 
Burgess-Parr Compan 111 West Monro ‘Wind rs Camt ' M ‘ 
St., Chicago, IIl 10 Rubicon Compan 29 North Sixt 
F Philadelphia, Pa 
Federal Products Corp., Providence, R. I 19 , : Ss ; 
Ferranti, Inc., 130 West 42nd St New Southwark | yundry & Machine | I 
Vork N.Y 15 chall Station, Philadelphia, P 
Foxboro Co., Inc., Foxboro, Mass. Back Cover Suter, Alfred, 200 Fifth Ave Je Vor 
N. ¥ 
G T 
a ng eee gs 1201 Wright ‘ Tagliabue Mfc. ( ( I Past 
woot ve ucavo i > 
i » Chi % trand Ave | 
General Radio Co., Cambridge, A., Mass 17 rend As hs le Front ( 
Gord n —— S., 708 W. Madison St - Pavloe Tantenment Co OR Ang St 
——" _- Rochester, N. ¥ Inside Back Ce 
5 , I Ww 
Illinois Testing Labs In 145 West Weston Electrical Instrument Cory 9] 
Austin Ave., Chicago, III ; Frelinghuysen Ave., Newark, N. J 


100.000.000 YEARS AGO 


LITTELFUSES WERE UNKNOWN. But so also were Electrical Instruments. 


EVOLUTION first produced galvanometers, milliameters 
and other delicate equipment, and then LITTELEUSES 
to protect them. Littelfuses come in the following rat- 
ings and prices: 1/100, 1/32, 1/16 amp.—20¢.; 1/8, 1/4, 
> 1/2 amps—15¢.; 1 and 2 amps.—10¢. Blowing point 
about 20% above rating, load should not exceed 50 r 
of rating. 


LITTLEFUSE and RENEWABLE HIGH VOLTAGE LITTELFUSES are also 















MOUNTING made with the above characteristics and ratings, to oper- 
Pudcler thane ate on 1000, 5000, and 10,000 volts. List prices 35¢. to 
Short-Circuit”’ $1.00. 


Send in your order or request for catalog today; tomorrow—you may forget. 
LITTELFUSE LABORATORIES 
1774 Wilson Ave. Chicago, Ill. 
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INDEX CARD SECTION 


A file card index will be a valuable asset. It is suggested that this index information be cut out, mounted 
cards, and filed in yourdeskorinafile boxontopofyourdesk. You willthenhave within easy reach an 
index of instrument information of incalculable value. 








WEIGHTS 
R. RIMBACH, INSTRUMENTS, Vol. 4, No. 4, April 1931, pages 213-224, 5 figs 


Brief histor f weights, Bureau of Standards pr jure. discussion of constar 


PressURE MEASURING INSTRUMENTS 


M. F. BEHAR, INSTRUMENTS, Vol. 4, No. 4, April 1931, pages 225-242, 12 | 


56 reterences 








LIOL STUDENTS’ SPECTROMETER 

This small Spectrometer 
embodies every necessary fea- 
ture usually found in expen- 
sive grades of instruments. 
It is not only useful for the 
student but will in many 
cases serve for research work. 

Details on request. 


THE GAERTNER SCIENTIFIC CORPORATION 
1201 Wrightwood Avenue Chicago, U. S. A. 














Weather-Ometer 


“Standardized Weathering” 


Sun, Rain, Cold, and Heat are reproduced in the accelerated cabinet of Weather-Ometer 
and their action upon samples placed there for test and analysis may be studied and 
charts made of the progressive deterioration which they undergo. These tests are under 
the perfect control of the operator as to intensity, duration, and order of the various 
factors involved and of course are reproducibie. Therefore weathering measurements 
in terms of Weather-Ometer days are available. 

Let us tell you the full Weather-Ometer story. Send for Bulletin I-4. 

By the Makers of Fade-Ometer and Launder-Ometer 
Distributors 
New York Boston London Berlin 


ATLAS ELECTRIC DEVICES CO. 
361 West Superior Street Chicago, Illinois | 
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An Ideal Instrument for 
| Temperature Control 


| 
} 
| 
| 


OR. installations 
where it is de- 
sirable to have 
a record of tempera- 
tures maintained as 
well as close control 





on the process, a 
Tycos Recording 
Temperature Regu- 
lator is the ideal in- 
strument. 


The Tyeos Recording 
Regulator is set to 
any desirable control 
point quickly and 
easily from the out- 
side of the case. It 
> will give close control 
at that) point and 
write a chart record 
of the complete oper- 
ation. 

Write for information 
on the use of _ 
Tyecos Recording 
Re; gulator in any fie ta 
in which you’ are 
interested. Ask for 
Bulletin 4-DsS. 





. Taylor /nstrument Companies | 
ROCHESTER, N. Y., U.S. A. 
Taylor [n: er ume nt ( c mpanies 

OF CANADA, L HORT & MASON 

; TORONTO 


=a raaive 


Tyce: CO 


TULL 


=/ns trumen S: 


INDICATING - RECORDING - CONTROLLING 


Th 


; 





y 


STANDARDIZE. 


Al 





ible with Foxbor A 

Control of Flow, Liquid 

Flow Ratio. Automat 
. tas 


of the surest, safest and n 





r 
f 


( 
r ctan 7iING A\ntir Si \C r 
StanadgraiZing a Continuous ¢ 


WRITE FOR The whole story r) ‘iy 58 


1 ! | 
oulletin entitled itrol 


YOUR COPY illustrated book contains complete engine : 
Calis b| f als 31 







TG yeprints of installations and 

TODAY! data. It should be on the desk of e 
engineer and executive in the contir 

| 5 nd for your Opy today 






FOXBORO 


REG. U. S. PAT. OFF 


THE COMPASS OF /NDUSTRY 


THE FOXBORO COMPANY 
FOXBORO, MASS., U.S. A 











